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This paper is concerned vlth the question o£ vhether 
and Individuals vhQ* knov aore about a particular knowledge doaaia 
ac^fl^i^e 'dottain-related lB£oriatlon -sore readily than individuals who* 
knciv^ less about the domain^, A conceptual ^raaevork Is presented that 
by^potheslzes differences In the nesory structure d£ the 
,hlgh-knotfledge and loif-)uxo¥ledge individuals^ primarily with ^respect 
^^to concepts^ higher otdered conceptual grouplngs^r^ goO- structures^ 
, and related strategles*'^&cquisltlon |ll££erences *b€ttfeen * 
high-^notfledqe and lov-knovledge Individuals are assumed to be a 
function o£ differences JLn ieftory structure^ and the ^rliary factor 
jftyolved in the acquisition of doiialn*related Information Is asst^ed 
tct^ba'^a process tern^d ^structural sapping^ l*e* ^.'encoding Input 
InforniatioA In terms of one*s existing lemory- structure* The results 
of six. experiments usln^ male and female college istud^^'is that mere . 
designed to st;ddy it^irious aspects 6f the acquisition , p^rocess are 
reported*. The findings support the general frametr%»rk and <also 
emphasize the fffillltative effedt of conceptual differentiation and 
of context In the high*kno¥ledge Individuals**, (Authpr/CTA) ' 




« ' Beproductlons supplied by EDRS are the best that can be made ^ 

♦ ' . ' ' ' ttoik the original document* , * 

♦ ♦♦♦♦ ♦ ♦ ###j(t# 4t ♦♦^^ ###jjt#^ ### # ♦ ##j(t^ ########### # 4t 



PROCESSES OF ACQUI^TION IN INDIVIDUftLS WITH 
HIGH AND LOW:BAS£BALjL KNO^LEDOE: FIRST INNI 



Har-^^L, Chieel, ^eorg« SpiHfrh, and Jjrnies F^* Vpis 



Le4trningmese^^ch^and Development Center 
University of Pittsbi/rgh 



1977 



The research a/eported hereivi waa supposed by' 
and Developfmynt Center, supported/tn part aW a 
me^t c^terbp funds f/om the Natl<jnal Institute 
Untied St4te«n:>epartment of Health/ Education, 
opinions expressed do hot^necessanly feflfect th 
of T4lEt and ao official endorseme^it should be (j 
wish to thank Cay ^\«an^« Gregg V^sonder^ Ka 
Jamt^s PelUgrino, Alan LesgolS^/ Charles Pertf 
for the'tr helpful cominent«« 



th^ Learning Ee^earch 
research and devetop- 
^ducatlon (NIE), 
d Welfare^ The 
position or policy 
erred, 'The authors 
y Studeny, and DrSi 
it\, and Alex Slegel 



Hi 



3/ 



* * AbfltrftCt 

ThU paper i5 concerned with the question of whether and -^y individu- 
a.le who know more about a particular knowledge domain acquire domaln- 
related infOTmation more*readily individuals who know less about 
the domain* A conceptual framework it presented that hypothesises' 
differences in the memory structure of the high -knowledge wd I6w- 
knowledge indiyidu;^S} primarily with respect to concepts, higher 
ordered tonc^f^tual grpupin^a^ go^l structures, and ^ related strategies* 
Acquisition Jifferences between high- knowledge and low-knowJedgJ9 indi- 
viduals are assumed to be a function oi differences ia memory strudture*, 
and the priinUry factoi:- involved to the acquisition of domain- related !&• 
formation is assumed to be a process termed structural mapping, i<e« , 
encoding input informaftion in terms of one's existing memory structure. 
The results of six eicperiments are reported that were designed to study 
various aspects of the acquisition. process. .¥ke findings support ^e 
general framework and also empfiasize the facilitative effect *o{ concep-^ 
tual differentiation and of context in tke high-knowledje individuals. 



* * PROCESSES t>r ACQUISITION m INDIVIDUALS WITH , 

HIGH AND LOW BASEBALL I^n^OWLEDtiS: THE FIRST INNING 

r'^ l4rry L. *Chie6U George SpilicJi*" and James F, Voes 

if^^^^^ Learning Research and Development Center 

University of Pit^jburgh ^ 



It apparently Le a widely held belief that expeo^s In a particular 
field are superior to non-experta acquLrihg. fieldtrelat'bd icifOTma- 
tion. *Whfle ovr d^ily .experiences confirm this Intuition* cognitive 
psychologists have not systematically delineated the conditionsninder 
which this assertion may or may not be true* nor have they iden^ied 
the proc^ses underlying it. The present research Is addressed to 
three questtotis aboiut the presumed facLlitaHve effects that previously ' 
acquired Icnowl^dge has^upon learning: (a) Do experts in a particular 
knowledge domain acquire domain- related inforrn^ion more readily 
tha^ non* experts ^ (b) What theoretical mechanisms may account for 
these differenced? i(c) What aire the general implications of thia line 
of inquiry for theories of Acquisition and transfer? ^ 

The approach of the present research is contrastive* i. e, , we ' 
isolated two groups of individuals* a high-knoyrledge (HK) group and ^ 
low-knowledge (LK) group* and then compared theif performances 
under a variety^ of task conditions. Such &n ^approach has-been em- 
ployed effectively in studying performance differences 'of individuala 
(laving good or pooA-^eading comprehension test scores (Perfetti £c 
Lesgold* ^n prpas^ of indiviiluals having hig^ or low verbal and high, 
cr low quantitative aptitude <f^nt* Lunneborg, £c X^ewis* 19'^^)* and of 
. experts and non-experts in che»» (Chase £c Stmon, l97^ai l973h; 
deGroot* 1966) and '^Go'MR^ltman* 1976), 



The knowledge domain we selected for our work wae baseball* ' 

' Argument^^puld be raUed, of coufset for and against the use of abnost 
any domain/ but we chose baseball because w$ felt It had a number of 
desirable <|ualUte^v Sfnc^ the g&^,« is auch a part of the American cul- 

^ ture, we thought that most indivrduats would have at least a basic vocabu 
lary of the game! thus making it relatively easy to identify both a high- 
knowledge populatiof> and a low-knowledge population that would be * 

^familiar with the ga^me* Alsf>» since baseball information varies con- 
siderabiy in Complexity and form* i*e*j it consists of concepts an^ 
definitionst events, lists, rules, etc.t we felt that the acquisition of 
baseball* related inf ormation*could be ftgdied via the us% of at^dard 

' >sac<|uisition paradigms* 

Tbis report consists of three sections. In the first, the theoreti- 
cal framework for the ^present resc^arch is j^resented. The second sec- 
ti^ c^ntaind, the descriptions of a number of experimen'ls. In the third 
sectioh, imp^cations of the research are discussed. 

' - * Con<ieptii^l Framework 

I 

' DUffe^eiice0"Of Memory Structure i - * 

Concejjtual strtictgre . We would expect that (of necessity) HK 
individuals ^re able to define Aiore<.basebalUrelat^d terms than LK ^ 
'in<jlviduals4 The more important factor, however, is the difference 
^in concep^al structure tjiat may be ftypotheei^ed for HK and LK indi- 
viduals, u 



^ «" * , 



.l^^th^ present worlic, the sludy of the acquisition of baseball 
jknowl^dge IS jrestr^cjted primarily to^^e ac<|uisition of game-related 
)lqformattoni, , Jhe work is thus not col^erned with issues suci]^ as 
'knowledge <7f teams, jptayers, and baselvatl *'trivia/^ The paper also 
is* not primarily <;oncerned with the ^juesHon of how "htgh knowledge" m 

given ^oftiainas developed* althoi^h the ^^^^ considered briefly 
later In the'-paj^e^, ' , *^ 



/ 



We assume that the m^ant^ of a concept coAsLets. of the total 
^et of relatione of that particular concept to all other concepts. This 
poattioR consistent ^th some linguistic theorists g* i <le Saussure, 
l^S^r Lyonsr l^^^and wtth'the position that memory st^chtre consists 
of conceptual relationships (Mo^re.tt Newell, 1974; Winograd, 1972)\ 
With respect to the nature of the relations ^>etweeD any Iwo concepts, ' 
consider an example involving the shortstop and the second haseman* 
On a douhle pUyt the player of one of the two positions may field a 
^ grounc^hall while the other person covera second hase (^hich person 
does which act dependst for the most part^ upon where the hall is hit). 
In a similar matftne^ when a runner from first ba^e tries to steal sec- 
ond baser one player may cover second base while the other '^acks 
him up" or maintains his position {which person does which depends 
upon a numher of factorst such as whether the hatter is right-handed 
or left-handed)* Thus t under one set of ci^nditions (douhle play) on^ 
relation exists between the second baseman and sbortstopt itut under 
another ft'Qt of conditions (the attempted steal«af second bas^) a di£tere'b4 

relation exists* What we assume i^that HK indivi<luals know more rela^ 

' ^ ' A 

tio^s that exist between any two baseball concepts than LK individuals 

' ? " ' ' 

know, ^ ' .1 

The position outlined thus far points to an important difference in 
the cognitive structure of HK and LK individuals. While both may know 
that a shortstop is "a player who is positioned on the left^side of the in* 
field* the conceptual knowledge of the HK individual goes well beyond 



The relation betwsen any two concepts could be. considered within 
graph theory notation (Andertfon^ 1976; Rumelhart Nonmant 1975). 
Essentially^ the high-knowledge individual is aasumed not only to have 
more nodes in his/her memory structure, but more li^ikages between 
any two^ concepts (nodes), with each linkage containing a node or set q( 
* nodes that depicts the condition under which that p^^icular relation 
holds* , 



thiff definitioiial knowledge* and \ht memo ry structure of the HK tn^i- 
vidual includes knowledge of relations such as how the shortstop inter- 
acts with the playersioi other positions under particular sets of condi- i 
tions* The position outlined also leads tct the im|>ortant conclusion that 
concepts tend to be more differentiated in the HK individual than in the 
LK ind^vidual^p Since the HK individual knows more of the rellttions be- 
^een any two bftseball concepts and the conditions under which ^ given 
relation exists^ &/he is able to differentiate any two concepts more 
readily than the LK individual becajise the conditpns specifying a given 
concept are more likely to be known by the HK individual. For example, 
wK|le both the HK apd LK individual are able to define the term '"bunt* " 
the HK in^vldual fs^able to differentiate the concept of "bunt*' from that 
of "sacrifice'' (or other concepts) because s/he kno|7s when a ^l^unt" is 
or is not ^ "sacrifice" and when a "sa^rifice^' is or is not a '^bunt^p *^ 
The LK individual, however* may not be able to differentiate the con- 
cepts of *l>unt" and "sacrijie^e'^readily because e/he does not know the 
relatioiis of each of th^ twt? ^^cepts thaVenable the concepts to be dif- 
ferentiated* ' ' 

Grouping of the concepts ., Having postulated differences intthe 
conceptual structures of HK and LK Individuals, we now consider dif- 
ferences of conceptual grouping* i. e.« differences in higher ordered 
memory stmctures^p . 

Chase and Simon (1973a) suggested that the superiority of chess 
masters in recalling gameboard positions may be attributed t<^the fact 
th^t the" chess master has in memory many more patterns of chess 
piece configurations (that rte encountered in actual games) than the 
chess novice has* Similarly* we assume that baseball experts hav<^ 
patterns of baseball-related iAformation In mepaory.p However, we 
asVume that the pattern^ in memory arc temporal as well as spatiali 

We shall call a pattern that exists at any point in-time during the 
play*of'a baseball game^a situational pattern. Thus* the team at bat 
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^may have runners on first and third baee with two out^ and Ball 3 and 
Strike i on the batter* The situational pattern also may include the 
fact that the game is in the last half of the eighth innings that the score 
isj2-l in favor of the team in the fteld^ that the pitcher is a teft-handed 
fagt-tsall pitcher^ that the batter \€ a fair hitter and has the reputation 
of being a goo4 bunter, etc* Thus, any information, in that particular 
situation that is relevant to the play. and potential outcome of the game 
■is regarded as situational informaHon, and We shall define Che relevant 
components of any given situation as the / pa r ame te r s of the situation* 
It is quite reasonable^ thent to postulate that HK individuals^ have^ more 
situational patterns in memory than LK individuals, and that for ^ny 
given eitua(iont the HK individual typically has a much more detailed 
knowlqflge of its parameters than the LK individuals 

* The idea that the HK indjvidual has a greater knowledge of sltua- 
tlonat components than the LK individual ig analogous to previ<>usly 
posj^ulated difference In the conceptual structure for HK and LK indi 
viduals: whereas concepts are assumed'to be mor^ differentiated in the . 
HK than in the LK individual because of a more highly developed rela- 
tional strtict{iAe» conceptual groupings are also held to b« more highly 
differentiated in the HK individual because of a more highly developed 
conceptual s t rue ture^^' highly developed in the sense that Che fuiowledge ^ 
of the components of ^ny situation is greater In the }iK individual than 
In the LK individual, ^ 

Going one step fatthert a baseball game 4y^cany involves a transi 
tion from one situation to inothert a transition that takes place because 
of the occurt'ence of a particular action or event* Thus^ with respect 
to the situation ofitlined In the previous |faragraphr the batter may hit a 
triple, driving in two runs, and the home team«goeX ahead 3-2, In other 
wonis, a new situation exists as the results of a particular action* We 
'shall refer such patterns as situation- action^situatlon (SA5> sequences 
further postulate that not only does the HK individual have a greater 

' 9 ' 



knowledge of the parameters of any situation than the ^LK individuals as 
mentioned above, but the HK person knows more actions that may ocCur 
in any given situation and knows more of the ejects 'di^t particular 
tion5 may have in ^^oducing new situations* 

It is clear that the concep^^ SAS stnlctures bears a strjong 
resemblance to other incepts used in current theorizing such as 
scripts (e.^*, Schank Abetsom 1977) and schema (e* g« , Rumethart 
It Ortony, 1977)* However, we shall the expression SAS sequence 

, because it is quite useful in Hefi^riblng event sequ^ll^^^ of a baseball 

, game« 

Before continuing, we shall conside^another aspect of the rela- 
tion of the present formulation to other work, Aamely, the use of the 

— cchcept of chunking* JoUo^^g de Groot (1966), Chase and Simon 
(197^^* i973b} centered their work on the notion of chtmkii^f arguing 
that the expert chess player not only has mo^re chunks of information 

^ ii^memoryf i« e« , more represen'tations of frequently encountered pat- 
terns of chess piecesf but^e e^ert atao has larger chunks and is per- 
haps able to access the chunks more quickly than the n6vice* Chase 
and Simon further argued that the importance of the chunk related to 
processes of short-term memory; the.expert is better able to recall 
the pieces of a game - related chess board because s/he is able to chunk 
the infc^rmation more readily in short'terifx memory* ^ 

Recently, however, the Chase and Simon interpretation has been 
questioned. Jrey and Adesman (1976) doubted whether there was any 
significant short-term memory involvement in the performance of the. 
chess expert,! ei^phasizingf instead the role of long-t^rm memory* A 
similar question was raised by Charness (1976)* and Reitman (1976t^, 
recd)f(ly Questioned the usefulness of the chunking concept fn the game 
context because she found difficulty in delineating chunk, i*e,, par^ 
ticular pieces were ao^n^it^^s mem'bers of two different chunks* 



Aa the reader may have noted, oux anatY^ls h^B not, included 

^ithex ^ ^^natysis of sliort-teriti memory operation^ Sx a'diacuaeion 

■ t 

of chunking* We have refrained from using ahort-term memory con- 
cepts because our work is presumed to be primarily relateti to long- 
term memory differences. However, with respect to chunleitig, i^e ; ' 
would maintain that each game situation is, in a sense, a "cHiu^, " ^ 
with "chunk" defined as an interrelated set of situational components, 
generally, chunk size is presut^ed to'^be bigger for the HK in^fividual 
than for the if\dividuar f or baseball- related information because,^ 
as previously staged, the HK individual knows of nnore components that 
are involved In any given situation^ Our conception of a chunk thus is 
b^sicalty one of conceptual int err elatedness and not a memory capatity 
parameter in<^pendei^t of con^nt.' ' 

With a chimk viewed In this way, w^e would expect that the move- 
ment from chunk to chui^ for the HK indi^Sdtt^ would be & relatively * 
smoothly flowing operation compared to that. of the LK IndividuaU tn 
our analysis, SAS sequences would constitute an'exaxnpte of chunk-to- 
yhunk movement and> because HK Individuals are assumed to have a ■ 
more connplc^e and accurate knowledge of such cohtingencies, \he HK 
person would be expected to access succeaeive chunks more readily 
than the LK p^rs^n^ Viewed in a general way, thla position suggests 
that for the tiK person the account of a baseball game Is a relatively 
continuous flow of tt^ormation, but for the LK individual the acpo^nt 

consists of relatively discrete units of information that may be difficult 
« 

to relate to each other. / 

Goal structures and strategiea ^V Since baseball is. an. adversary 
game in which each team attempts to -acoxe runs and prevent the other 
team fropi scori^ig runa> the game haa ^ strategy component in ij^hlcb 
' particular steps are taken by each team to help accomplish Its goal* 
While scoring niAs is the primary goaX.of'the teann at hat, accomplish- 
ing this gpal often takes place via the attainment of a number of sub- 
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goals, e#g« , advancmg & rtinn^r* Similarly* there are su^^goals fox 
^ the team in the fie^« ^y^t , picking a rtittner cU ^a^e* Because accom- 
plishing goals often iakes place via th^ attaimxfent of 6ub-goals« teams 
employ particular strategies in given situations that are.d%qigned to 
attain a suU-goaU in tl?ie hope that obtaining the sub^goal will help to*^ 
' accomplish the goaU . f ' * 

Tfte use of fttrategi^s itx baseball i^ highly $ituatii>n^dependent« 
Thus, in a, given situation, f paHicular strategy may be selected that 
is-designed to produce aj:nore desirable situatio*^ via the occurrence - 

^ of somd^actiom For oxample* a runner on first base (part of a situa- 
tion) may try to steal second base (action) in order to b^ in '*scoring^ 
position^^ {ntt^ situation)* In this case, the sub^go^l^is to g^t to second 
base and the strategy consists of trying tp steal secqnd base in prder to 
increase the likelihood of accomplishing the goal ofscorlU^ a runf What 
we postulat^ ^regarding knowledge and use of strategies should be rea- 
sonably obvious« namely, that HK individuals have a knowledge *of :chore 
•strategies and have a more Extensive knowledge of when particular 
strategies are typically us«d* Furthermore, the HK person, would be 
expected to have a greater knowledge of the likely success of particular 
strategies* Thus* the Hlf person is assumed to have a greater knowl- 

* edge l^an the LK person with respect to number and type of sub-go^s* 
in what situ'ations the attainment of particular sub>*goals tnAy be desira- 
hie* the strategies used to produce the sub-goals« 'and the likely effec* 
tjveness of the strategies* ) ' n ^ ' 

The present formulation is, of course* .related to r^esearch on 
goal structures in pro^l^if^ solving Greeno* I'976; Simon* 1975)* 

In problem solving* sub^goals are achieved* ior example* as steps 

1 4 

^en in a^'^means-ends analysis* ^* Tbi a similar way* our f onnjb^tion 
of a goal structure emphasizes the idea <^ sub-goals and the ill^QS 
needed to attainHhem. However, since sub.goal seJectioajH|a»e - 
ball tends to be so highly contingent upon the situation* and dlh^^ 

• . 12 ' . 
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particular strategies and actions may not produce^the desired ouUopve* 
the selection iof su^^goals is a process of continual re-evaluation axid 
revision^ [other woi^ds, a specific set^ot '^m^veft" such^ as fouiid in 

.thtf Towor of jnanoi problem7Si^non^7^751 ia^difficult to execute i>i the * 

^ ' \ t ^ ' *^ ♦ ' '' 

baseball context because the oxitcome of any particular action (the new 

c> ^ - . 

situation) nrial^ be an.ou^otne other than the desired one* &ni a modifi- 
cation the ^oal structure is theit desi;red« 

1 . ' ' ' ' 

Without! belaboring 'the pointy we do ^ant ^Iso to note that the 

gaifie s^tuatiob^ st^died1:o the present time have involved adversary 

' ' I ^ " ' t ' ' 

ganrie/(che^s'an^ '^^Go*0* which^are structured in relation^o successive 

moves, st^egies* etc. BasebalU howevet^. ha^ a f^rticfil^r element 

'J " ' 

that leads l^o a potentially greater level cf uncertainty involving succes- 
;^ 'sive states tbdn the tevel found in games such ^s chess,. In other woriis« ^ 
_in baseball one n\ust deal with t^e ;nray«**th^ball bounces; *^ 

Before ^oing on, *lt nnay be noted that the-^nalysis outlined thus 
- ■ ■ / " ■ , % 

far suggests a hierarchical struc^ture, i«e«« an individual learns base^ 

ball concept^, gradually addipg new conce^s.and establishing knowl- 

edge of th^ relation^among the concepts* Hien, -as these relations 

are being acquired, the Individuals ass inflates the relations into higher* 

ordered ^tructuires* Finally, the individual is able to identify th& com- « 

jt* 

poneots of the situation that enable judgments to be made regarding ^A^^ 

^ *■ * * ^ ' y Ji^: 

strategy and "learns when particulai; strategies may o/njay not work* ' * 

However, while this development o£ knowledge appears to consist 'of a' * 

series of steps^ Jt does not follow. that the lower levels nmst be^highty 

developed In order fox the upper levels to ^ist. * In particular, wtf 

wou3^ argue that LK individuals posses^/i multi-level's^tructure ^uch 

as that described, but tlie structure id much }^^^ developed and is ' 

relatively simplistic compared to that df^tKe HK individuals. For 

* example* in a nuhiber of situations^ the LK p^rso4 may seeas the 

^ly st3rat0gy« "Hit a home^n." This per^ondoes have the goal of- ^ 

scoring runs in«nind (goat structure) and does have a ^rategy in mind ^ ^ 
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(si^ng liard)i but the person may not kno^ thdt in a particular situation 
it may he better to bunt (e*g<« the {ditcher is b^jtling with rutuers an 
^fiTst and second has^^ one out« he is a poor &itter« and has i^o^ hit a 
home run in four years )< Thus« the dilf e^enc^' in structure of the HK j 
ind LK individuals is presumed to he a difference of degree? not type* 



* Memory Structure and the^ Acquisition jprocess 

have pestu^ted differences in the n>emory structures of HK 
and LK individualft^ a^nd Experiment I of the present paper involves an 
.atten>pt to demonstrate stmjctural dl£ferencea ia HK and IK individuals* 
as described hy multidimensional scaling (MDS) techiiiques* We would 
expect that the^stulated structural differences should provide some^ 
idea of why HiC indTviSua^kjiiay^be^ay^ acquire haaehall- related tn- 
formatloti more readily than LK individuals^ and this issue is now con^ 
Bide/;ed. ^ , "* " 

Our assumption is that the most imp or tant< factor that differenti- 
ates a*c)}\iisition in ^he HK and LK individuals is a process 
ttTTxi structural ii^iappin^> We have assumed that baseball- related con- 
cepts and groups ^ concepts of the HK individuals are more highly ^ . 
differentiated than those of LK individuals^ and we'w^ld therefore 
expect tl^t new informatijpn^can be related more r^adil^j to highly dif- 
ferentiated concieptd than to less differentiated concepts* This procesk> 
0^ identUyiog new information in terms of on^'s easting memory atruc- 
ture is ^tr^ctura^ mapping! ^ ' , { 

1 We assume that infojrmation is 'acquired more readily in HK than 
in LK individuals because the more highly deVeloped^ad differentiated 
atl^cture of the HK individual enables him/her to map more new infor- 
mation ont^ his/her existing memory structure, primarily becau£re 
identification of. more new inforrqatton is possible* In a general sense 
then* the HK individual is able to provide meaning to input information ^ 
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.inQr« readily than the indiyidAi&l^ not-elmply beca^ifle s/he ^'knows 
inore, " but becatiae what. 9/he knots' is Ixighly differentiated. * 

Ad an example, condiders^a situation, in which ther^ are runners 
on firat^and third baee/ two out, last of'the eighth, etc. Siticjb we have 
assumed that the HK individual has a knowledge cCwhat components of 
the situation are especially cogent to the outcome of the gam<f« we wbuM, 
expect that as s/he hears or sees the description^ the specific pa^tame* 
ters of that particular situation are mapped onto the structure, i»e»f 
how many outs, on whi^^^s^(s) there may be a ruaner(s)4 etc^* The 
sequence of mapping is not taken to be important; what is Important is , 
that ^e.HK individual maps more parameters onto his/her memory 
structure than the LK individual doea*^ ^. 

The present formulation is related to other work that assumes 
that knowlicdge is acquired via identification of components of situa- 
tions; our fornmlationls essentially one of pattern matching ^d thus 
is quite similar to formulations such as the BPAM (SfnSon U Feigen- ' 
baum, 1964}^and$AL (Kint^aa^ 1963)» What should be mentioned^ 
however, is that In^r formulation, th^ HK individuals typtcalty map 
more parameters of a given situation onto, the memory structure than 
the LK ind^Buals because of the previously mentioned differences in. 
the memory structure; % 



The idea that knowledge is a<;quired via a structural mapping . 
process leads to a ntimber of hypotheses about conditions under which 
HK perf^pnance should be superior to L^C performance. $inc^ Co^W*^ 
cejprts are assutned to be more hig&ly di£fer>)ntiated in HK individuals, 
HK individuals would be expected to b« auperior to LK individuals^ ii{ 
linking new information to existing baseball concepts^ This hypothe- 
sis is tested in Experiment 2« 

r , ; ' - ^ 

Anol^ier hypothesis involves a verification dthe notion that 
individuals have superior knowledge of SA5 sequ«ncesv If a given . 

' . < II . ■ 



,,eihia.tion is p^re^ented and 0116 is adkea to tell what 15 likely to come 
^^e^^, tt^e- HK perebn dhouM make more statements thafn the LK Indi- 
vidual* .Mbreoveri the pre^ictidhs made by the-HK individual should 
„ be n^ore reU^4 to the game* s goal struchirea. This hypothesis VaB<^ 
^tea^ted iiv,Eacpftrim^nt 3. ' " * . ^ , ^ 

'Otir fbrmutation a^so llads to the hypothesis that in afi immediate 
memory ta.^k ii^ which a d^scriptioti of a base ball -related episode is ' 
provided, H& retail «hduld bo superior to LK recall when the eequence 
are exainples o\ thott^ typic^Uy found 'In the account of abaeebalt game. 
However, ifthe^bi^ebatl inform^on is aot consistent with standard 

accounts of *g:aiiie evehtsr or w)ien th& information i^ not baseball* 

■ - ■ * * 

related/ we would expect that' HK aiid IM recall sho^d be quite sUni- 
' lar* This hypothesis Is^tea^^d in E;cperim^nt 4. ^ (Thla paradigm is 
^ similar'to the d^jprogt^ I%6« afid Chase and Simbn. t973a, work 

th.e recall of chess piecest 

Another, hypothec Is is thatr in general, HK individwls utilize ^ , 
context much mo^e than LK individuals in recalling game-related infor-^ 
mation. Since we have postulated that HK individuals have a superior 

» knowledge of SA Cy ^uenceg^ we w^uld expect that if presented with aii 

account of a' aeries pf e^^nts* cueing with the Initial eve&t(a) of the 
/'sequence would prjpdu^&e s^p^^io'r recall in HK individuals of the subse- 
quent events of^^the episode^. This result is expeC;ted« of course* on 
the grolinds that the HK individual is able to map the sequence of events 

^j&nto his/her m^^tyStimcture and is thus able to recall the events 
because of the knowledge of the relations of successive events. These 
notions aife tested in Experjbneht 5^ 

Finally, the I^st experiment (6 and 6A) invol^ped presentation of 
a fictitious play-by-.pUy account of a baseball ^ame, e£nd a number of 
hypotheses w^re j^^ted^ One manipulation involved presentation of 



game - related ^o^onmfHoD well as "color" fiiformationt ^ and testing 
-w^s coqduct^d nbt,OQl^ at immedijLte recall* but also at Relayed recall* 
'riiese tm}"inanipi^tiona.tl3ui9'provide^-^or testing the liyt>otke8is that 
Hk iadlviduaU will retail garrfe-related information better than LK 
individuals^ Wt that the same results will not occur fox color^^^^orma- 
tlon, and the hypothesii^jthat UK individuals would l>e superior to LK . 
indii^iduatq for baseball-related information dot only in immediate 
recall^ but in delayed recalh* ' . 

Summary of Experiments * . 

Tlie participants were college students who were selected from 
two poptflatidns representing different semesters of the school year* 
From each population, 48 qualijfying studei}td agreed to participate. 
The criteria for selection ^d the natur^ of^the populations were as 

■follQ[WS« ^ , ' « 

Potmlation K During the Winter Tenn of 1976" (January -April 
a 40-quedtion baseball.test t^at we developed and the firs^^ questions 
of the DavTB Reading^ Test (Form lA) were administered to approxi- 

w ' - . ■ 

mately 100 students from tibe University of Pittsbitrgh and Chatham 
College, The baseball test consisted of completion question a that 
primarily tested .onels Icnowledge of the terms and principles of the 
game* There were no jjjrivla" Questions, nor were th^Q^any questjods 
pertaining to particular teams or ptayers^ Students were given 20 
minutes to complete each test/' Students who scored 35.points or more 
6n the baseball test and those who scored Z4 points o^ less were invited 
to participate for pay in the experiments. The 24 UK subjects who 



3 ' . ' 

A sports commentary -QStially has two components — aplay-by-* 

play accotint of the gaihe in. progress itnd **color*' comments* Thp lat- 
ter involve information ihat is of a general background nature and is 
not directly re^at^fd to the game. 
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agreed to participate had a fae&tx 6cor« of 3fi* 3^ SD = 1* 51, on the 

baseball test* The HK group ^ootalned Zlhn^nR^m 3 women. iThe 24 

LK subjects had ^ mean score of 16* 63, 3D ==^44^ The grq^ 

containeii 2 men ^d 22«y9'OTnen. The ecdref on the Davis Reading ^leet 

were 24*50, 70, for the HK sub/eces and 21.33, SD = 6*4^", for 

the LK subjects. 

* * - 

Populat^n^^ During die Fali'rerm of 1976 (September *Decem- 

btft*, the same teste were^admlniste/red to apptoxtpnately 200 s^dente 

of the same institutions* Students phc scored 3$ points ci;.more and 

thc^e who scored 2$ points or lesyVerg invited to participate.^ We 

attempted to reduce the cotifcundynl jotj&tx and baseball knowledge by 

attaraing more i^omen to serve ^s flK subjects and more men to serve 

as LK subjects- The,^4 HK sulije^t^ (l9 m^n and 3 women) had a mean 

score of 39* tVl, SD = ,65, on th^A^^seball te«t> while the LK subjects 

^ (7 jnen and 17 women) ha4 a meai> ^QOT?e of 17*33,, SD - 4/05- The T}K 
group had a Davis Test m^an s^Ot:^ of^*22* 58, SD ^ 4* 12; and the LK ' 
group had a mean score of 23**13,^ SD » 6. $7* FinaUyV in the descHp- 
tion of each experiment^ the Object population (1 or 2.) and the number^ 

\ot subjects are de3ijgnate<it ^ alt experinients except 1 an% la, one- 
hal£ of the subjects were LK one-half HK, (WjiLte, unfo'r- 
tunatejyp sex and knowledge coi^ltions were to^sbme d^^gree con- 
tounded in the present studies, the fact that in a number of instances 
no significant differente? were obtained in the high- and tow-knowledge 
groups for non-baaebatl tasks suggests that the sex di^erences did not 
play a si^ificant role in the present l^esearcii. ) * 



Experiment I 

Experiment 1 was designed to study whether' conceptual di£ter- 
ences in a'nd LK individuals could be demonstrated vfa the use of 
inul^dimensLonal scaling (MD5) procedu^es^^ ^ch procedures have 
been previously employed'^to study concept structure (e*^*> Henley* 

Homa'fc Omohufiaro, 1977: Rips, Shoben. k ^Ith. 1?73), ,j , 



18 



One of the most importaot aspects of the game of baoebaU is tha£ 

there are two teamsj^^ch having tdne players, with each player play- ^ 

ing a particular position* During a game^ the players interact in a 

variety of waytf in order to accomplish gtf^ls and sub-goals* From 

the previotisly outlined rationale, one would expe<;t4bat HK individuals. 

would have a greater knowledge of such interaCdons than JLK individuate 

and that if asked to^rate the player positions with regard to the exten\ 

the playera of the positions interact with each other^ HK individuals 

should produce judgments that differ frjom hK individuals in at tea'st fwo 

ways* First, HK persons should be more <£onslstent in their judgments^ 

Secondj HK individuals should be more discriminating with respect to ^ ' 

the relations among particular positions as, for example, the grouping' 

ot pitcher -catcher t jUifielders^ and outfielders^ Since we did suggest 

th'at the memory structures of HK and X.K individuals were di^erent 

in'degree and not i^ type* however, it was not clear a priori whether * 

the HK and JLK individuals would differ in the particular MDS dimension 

obtained for the judgments of the concepts^. ^ t 

4 ' 

i 

In addition to ob^inlng judgmeisttf with respect to position inter- 
action^ we also obtained judgments pf position similarity* While this 
difference in inatruction is relatively small, we egtpected that HK indi- 
viduals would produce more consistent judgment Across instructional 
condHioas than . individuals because the judgments of the former 
.would reflect a more stable underlying memory structure* 

' W^e thus used MDS techniques to determine whether HK and LK 
individuals differed In how they rated ^e nine baseball positions 
(WJClifeR, CATCHER, 1st BASEMAN, 2nd BASEUAN, 3rd BASE- ^ 
MAN, SHORTSJI'OP, LEFTFIEUJER, CENTERFIEUJER, RIGHT- * 
FIELDER) under two sets of instructlonst , In one case* tfubjects were 
asked to rate how frequently a player at one position interacted with 
the player at each other position on tiefensive plays^ while in the 
ond case the nine positions were rated with respect to their similarity^ 
a somewhat more vague Instmctiotit * ' 
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Method- 4 . \ ^ ^ * 

, 3ubjefcta > A sample of 45 individuals (24 HK acd 21 LK) from 

' " .-^ 

Population 2 pa'rticipated in this experimenti. 

* ■ < • 

Procedure ^ In^e position Interaction (Pi) taek« parti6ipaiit« 

were presented with the lower half of a 9" x 9*' matrix in'wthick tHe 
rowd ind columns were labeled .with the names 'ot tfa^ baseball positions 
The participants were a«ked tdiill in each block of the matrix ^itfa the 
number indicating what percentage of the time the two players inter- 
acted on defensive playeJ 'A 9-p^int^scale was used wh^e 9 equalled 
between 88% to 10.0% of the time, 8 equalled between 77% to 88% of the 

time« ? equalled between 66^ to 77% of the tim^/ etc* Approximately 
^ ' , ' 

20 minutes lit^ere given to complete ^e task, j 

♦ ■ * 

The position similarity (PS) ratings were performed approxi- 
niktely one week later^ Participants were again presented with the 
lower half of the 9** x V* matrix, with two new random orders of posi- 
tion names employed along the rows and two new random orders 
occurring along the columns* One-half of tlje participants ^celved 
each new random order* They were asked to fill in each block of the ^ 
matr\x using a 9*point number scale/ With the numbers indicating the* 
degree of similarity, 9 denoting a^ simUar aa possible^ 5 as n<:f more 
similar than dissimilar^ and t as disaimilar as possible* The remain- 
ing numbers denoted iotervening* ordered^judgmente^. Approjfimately 
20 tr^inutes were given to complete the taek« 

Results: Experiment 1 • 

-'^=^ : T' r . . ^ 

Figures 1 A and IB present the three-dimensional solution for the 
HK individuals 4n the PI tank. [FigureMA presenti'a plot of the first 
IhprisdAtal) and second (vertical) dimensions of the solution^ while 
Figure IB presents a plot of the first (horl^o^al) and third (vertical) 
dimensions.] The MDS proi^edUre employed. was Carroll and Changed 
(1970),INDSCAL. *" , 

' . .16 
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Figure!. MDSiduUon of the Pt task for the HK group. 
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' - Two Aspects of the data should he notedi ^the nature of the dimen- 
sion* and tbCLjuture of the cluaterd. Eeatizing that naming dimeneions 
is a eii^jectlve exercise* we termed the first dimension as functional dis 
tance along a line from home plate to center field. The second dimen^\ 
slon was taken to depict functional distance from the interaction of the 
Infi^Jdcrs, and the third dimension was regarded as has eh all field 
symmetry^ Figure^^also indicates ^^'t there was a disl^ct cluster, 
ing of pitcher-catclier* the infield positions* and outfield positions* 
Finally* one cannot help hut he struck hy Figure IB with respect to its 
clos^ approximation of actual hasehall positions, with the exception of 
the location of the pitcher. However^p^ in a has^hall game the pifcher , 
Interacts more ^th the catcher than with the itifielders and the pitcher 
is related functionally more to home plate than the catcher* thus making 
the pitcher's location on the horistontal axis quite reasonahle* With 
respect to the variance explained, the three-dimensional solution ex- 
plained 72%, (The variance es^lained by the one dimensional and two* 
dimensional solutions was 40% and respectively* ) 

Figure 2A ahd^ 2B present^the tl} re e- dimensional solution of the 
task for the LK groQp*' As with the HK suhjects^ the first dimen-^ 
sion appears to he a functional distance along hopie plate to center 
field dimension* although the ordering of positions along the dlmen-p 
sion is less clear than in the HK data. The second dimension repre- 
sents a symmetry dimension* while the third dimension repreeents a 
functional distance from infield dimension. The variance accounted 
for by the three-dimensional solution for LK data was 46%* (The one- 
dimensional solution accounted for 23% and the two-diR>ensiqnal solu* 
Hon accounted for 36%, ) 

Comparison of the HK and LK solutions thus indicates that the 

judgments of the HK subjects are more consistent than the iKjudg- 

* I ■ * ' 

ments, that the HK data cluster mor^ appropriately vt^th respect to 
the three baeic position groupings, pitcher -catcher* infielders* and 
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PipiTtl. MD$ioluiJQnofthePltaikroTth«jJcgroup, 



outfiel9\&roi an^ that while the f Lrftt 4^™^'^^^^'^ ^ the HK ^nd LK apa^Ses 
Is q^ite similar, the 4£copd and third dimensions ^re reversed for the 
two groups* * , ^ 

It is possible to test the relations at the HK and LK dimensLons 
hy ^orr^ating the coi^inate Values of the positions along a particular 
dimension of the HK space with the coordinate values of the correspond 
ii^ posLtiona along a dimension of the LK space* By correlating the 
coordinates of each dimension with each other dimension/ one obtains 
the matrix found Ip the upper left of Table U These correlations show 
that a sul^stantial felationship exists for the first dimension of the HK 
and the LK space, and substantial correlations are also shown that indi 
cate that the second and thir^ dimensions are reversed in the HK and 
LK spaces, ^ ^ " 
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InteicoiTdition Matrix of Exp^mnent I 
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« An advantage of the IND^CAL procedure is^that It perpilts a 
single analysis to be conducted that treats the experimental subjects 
as objects in multidimensional space* This analysis produces a plot 
th- which each subject is represented as a point in milttidimensional 
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space^ with each poli^ weighted accor'dio^-£o how th^t particular ^ub^ 
^ ject responded with respect to the ditnensiona of the object space. 
— The advant^e 4^ this procedure's that tfie two groups of individuals, 
in this case the HK and LK. subjects, are plotted individually accord* 
Ing to their weighted judgments* and it is possible to perfortn a dis^ ^ 
crimin^t analysis on ihh coordinate values of the points in' order to 
determine whether the two gVoups of points (subjects) differ signifi- 
cahtly from each''other<' Such an analysis w'as conducted* with, the 
reault**^ F (3,41) = 15« 86, £ < .OOh indicating; the the ju^gn^ents of' 
the HK and li£ iifdf;Hduals were indeed significantly dlfferentyrom 
^each other* This result is of interest because it sugg«lt^s^ilxat ^Ithough 
the dimensional structure of the HK and IK s^fc^ was simiA:f« £he two 
groups of subjects were quite different in terms of their <tr^ljghtlng of 
these dimensions in making their judgments. ^ 

^ Figures 3 and 4« resjpectlvelyr present the MDS scaling results 
{or the PS ratings for the HK an<i LK subjects* The three dimei^ions 
of both sets of data may be interpreted respectively as an infield^ 
outfield dimension* the functional distance from the home plate dimen* 
sion* and a grower- recipient dimension* The variance explained for 
the HK d^ta. was 88% for the three-dimensional solution/, (The vari" 
ance explained for the,<»ne^ and two-dimensional solutions was 54% 
and 80%^ respectively., ) For thetu^LK data« the variance explained was 
67% for the three-dimensional solution^ (The perceiit explained fQr 
the one^ and two^dimensi<»nal solutions was* respectively^ 36% ^d 
57%, ) The intercortelation matrix of th^se data« shown in the u^per 
right of Table 1« indicates a substantial agreement of ditnension^be^ , 
tween the two groups* Nevertheless, a discriminant anal^ais per- 
formed on the subject^aces^again revealed Jhat the.HK and IK po^- 
lations yielded significantly different results* F (3*4l) ^ 9*77* p < 'OK 

The bottom two^matric^s of Table 1 present the correlations be- ' 
e^n^thc instructional conditions for the HK and IK individuaU* Thes 
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inAtric«8 provi^^ a comparieon of the obtained dixneo^ions ^e^oss the 

two sets of instructions* For' the HK individifals« the iirjet-and bj^cond. 

dim^sions are essentially e^ulvaleiXt. but they are reversed for t£r<^^ 

two tnotrtictional conditions* The third dimension was different^ }iow\^ 

*ever« fo;r the two tasks* For the LK subjects* the first dimension of « 

the PI task* functional distance from home plate to ^^entfi^ field, corre^ 

late s significantly with the second dimension of the PS task, but no 

other substantial correlations wer^ obtained* The correlational data 

of the two rating procedures thus indicate that across the two instruct *' 

tional conditions* th« dlmetisional structure of the HK subjects was 
♦ s 

more conslsteiit* ' 
Discussion; EyperimeOt 




T^e results indlcatsaHnat^udgments of HK individuals were^ 
m^re consistent than those of L|K individuals and that the HK solutions 
did produce njore appropriate clustering of positions In t^rms of what 
would t)e expected from a more substantive baseball Icnowledge* 
Finally* ther correlational data suggested that a more stable structure 
exitfta for the HK individuals in that both sets of instructions prod>i*ced 
the dimensions of ^unc^tional distance from home plate and left^ right 
field" syminet'i^, wheteas only the former was presently the tw^ solu- 
tions for the LK subjects* . ,v 



' , ' X Experiments Z and^A . ^ 7- 

* 'One of the hypotheses developed in the introductory section was 
that the concept^ of HK individuals should be mo^e differentiated than 
the concepts of L|C Individuals and that this difference sBoutd lead to 
differences of acquWtlon* Given that stimulus differentiation Is a 
significant component of pair ed-a^o elate Earning (cf* Battlgt 19^8), 
we expeclfed that prey's entatlon of a paired -associate list consisting 
of baseball concepts as stimuli would be acquired more readily by HK 
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mly because 



thto by LK indlvldu&U, prlmax^ly because sti^null would be more 1 . 
' diHerenttat^d for the HK individuals* As U happeQ0> a basebaU ii^^- 
up Is esflentialiy % Uat of nine paired associates, so we therefore pre- 
sented U^eup«, using: ficHtLoue names* There were four experimental 
condlticna in E^erlment 1 and in Experiment ZA* The rationale 
fo^ ttiestt coiiditions is described In the next section. ' ^ 



Method 

#1 ■ " ^ , 

Subjects/ i?c3^ty-elght subjects were selected from Population 1« 

<■ ' ■ 

Deaign and^procedure * The four experimental conditions were 

Nairn* recalU Name.-Cue recall, Position^Cue recall, and Pair recall, 

with each subject serving in all conditions* There was ^ 15*second 

delay beb?/^n conditions The Name recall condition was always the 

first task, aad the [^esentati6n <}rder of the other three condLtiona' 

was counterbalanced via a 3" x 3" L^tin square. In the l^ame recall 

condition/ the stimulus Uat contained nine surnames (not the names 

of known pt^yers}^ and since these "names eaaehtiatty formed, a 9-unit 

free recait list with contents not related to baseball, the list served 

,aj9 a oon^rol and we expected no differences in performance between' 

HK and LK indlvl&aU. . ^ 

Each oJt the e^timulua Hats of the ^er thre^ conditions contained 
nine surnames that were paired respectively with player positions. 
e,g;, RETOS-SHORTSTOH. The ^eltions were ordered^ that adja- 
cent poaitions were di^a'^n froAl the different flaying pnits pitcher^ . 
catcher, infield, and o'utfleld. The lineup also was nhi typicaU e.g* * 
th^ pitciier was not last. (The "designated hitter'J was not used. ) 

'n't 

' the recall sheeta for the Name recall an4 Pair recall conditions 
were blank* The subjects were instructed to recall the^iiamea (or 
pairs) In any^tord^r* l^e recall aheet'for the Name-Cue condition ^ 
provided the HstW nine names* with^the names presented in a dif^ 

ferentiOrder than that presented on the stu^ phase of ^e trfal* The 

• * ^ « 
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recall eheet-for the Po^£tiojirCu« recall condition presented the^posi- 
iionn as cues^/^lso in a different order than that employed in the study 
pHaae of IheArikl. ^Aft^ording £6 ori^ hypotheais^ HK recall wa« ex- 
pect^ tp be supe^^ior to ijK r^aU for the Position-Cue condition^ but 
the difference Va^ not necessarily expected for Name -Cue recall* 
This is because the different position concepts of the HK and JIK indi* 
viduals were expectecT fb provide more highly differentiated ^timiuli for 
the HK indivi^als> wf^ereas flctijticms names were not expected to pro- 
vide ?uch an* advantage for HK individuals, For the Pair recall task« 
we expected the t^^n^ividuals to recall more pairs because th^y^ 
would ^tonsid^r each p^ir^as a unit^tpore than LK individuals* 

A total- of 36 surnames was divjded into four tlsts of equal length* 
Eac^ of the f our surnairie lists appeared equally often in the Nafii^ re- 
call condition, ail^ the surname lists were counterbalanced across the 
remaining ti^ree conditions via use of a Creco-Latin squate* 

t * ' ' * 

In the Name recall condition, subjects wer& told they would be 

given one minute 'to memorize a list, of nine names* Instructions for 

the three other coft^t^ons^specified memorizing nine, name* position 

^pairs in the allotted minute* * After the study period/ subjects were 

given the ayi^bpriate recall sheet^aftd informed that tfaey had one 

minute foi^. recalls ^ 

In Experinrvent ZA, 48 subjects were selected from Population 2* 
Only the Name.i^^eaU and Pabc recall condiSbiM^^re employed afid^ 
in this c^se, the subject^ were insti%cted'to recall the iteips or'^pairs^ 
^ respectively f |n the order in which they were presented* The two con- 
ditions were counterbalanced in terrns of order of .presentation* 

Results: Experinients'2 and ZA ^ * 

' Table 2 Resents the mean 'correctly recalled items in each con- 
dition* Tt^e lack of a significant difference in HK and l^K performance 



in the N«ine recall condition^ F < I, indicates that the groups were 
esBentially e^uivalent^Ui a dtraightforward recall task that did not 
invoWe baseball-related concepts. 
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The HK group it^calleS si^ificantly more names tHan the LK 

grotqj Ln theTosLtion^Cue tad^T F fr,^^= 9*88, £ < .01^ MS E - 4* 21, 

a result stipporting ouc hypothesis, "Wliile we argue that the reason^for 

this fimiing is that the s^^ulus*items were more differentiated £oT the 

individual and that new information ma^be mapped onto in»re highly 

differentiated concept "stt^ictureSv we do not claim t9 know the ^om- 
* 

plete basis of the differentiation* Indeed, sometime after the whote 
series of experiments was completed* the subjects v^vre asked about 
their strategies the experimAntt and the HK subjects reported the * 
use of position* related i^gery ae.well as the'use of elaboration^ type 
procedures such as thinking of what a Shortstop does and trying to 
relate the name presented with Shortstop to thj^ particular action*^" ^ * 
They also reported studying the pairs as units. On the oth^r handt' 
a nurilber of LK subjects r6ported viewing.the names and positions as 
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9eparatb Ibat had to be linked, and they reported trying to re*'^ 
hear&e tbe't«rm8* T^eae reports ar«,^6haisteat with our*IxAe£preta*r^^' ^ 
tton* ^ ; * * * ■ ^ ' * \ 

Kfean 3;^can in the Nai^e^Cb« task «aa ^r«ater for tlielfK tnan 
tiie LK individu^lOf although tfie di£terence did not reach^aigiiditicance, 
F (1*24) ='3-71, £ > ;05., MSE ' 6*;5p. Our interpretation T>1 this re- 
sult Lft tl^at the name did not pri>vide a more- dLsc^timloable cue for the 
HK than tbk LK subjects, but instead the nonsignificant advantage found 
^rin the HK subjects ocourr ed' because the responses ^psitions) were 
more available in the Underwood, RunquLst^ and Schulz (1959} sense 
of response learning- ' ; 9 

In the Pftir recall task„^j^a lysis revealed that although HK per*^ 
formanpe was sjuperLor torthe LK perfxtrmance^ F (1^ 24) ? I* 74^ £ > « OS 
ySE - 4« 79r the difference was not significant* Although we expected 
the HK subjects to recall mot'e pairs than th^ subjects because they 
wbuld be able to vmitX^p each ^airt we^felt tHat one reason why.'ja sig*^ 
nUicant difference was not found-.^as possibly because the recall was 
not drdered* (The typical baseball lineup is^ of course^ an otdered^ 
-structure* ) tested this hypothesis in i^Xperlxnent 2A and found th^t 
ahiiou^h the ordered Nime 'recall task* revealed no significant differ* 
'ence^between the HK and LK groups," K'^l, 24) < I, HK recall wae sig- 
nificantly greater thas.LK recall for the ordered Pair recall task, 
F (1,24) = 6,81. 2 ^ ^025/ MSE = 4, 19- 

Discuss ioo; Experimefft^ "2 and 2A ^ ' , 

The^ results^ of the Position-Cue condlflon support the notion that 

baseball-related coi^cepts are more differentiated. by the HK Individuals 
^ - \ ' t ^ * ' 

than by the LK'^divLdu&ls- The results also indi<±:^te that orderejl Pair 

^ecalli which Ls the traditional lineup format of, baseball, provides an 

advantage lor the HK individuals, a result supporting the previously 

stated^ Idea that HK individuals should be*1)etter ablate use context in 



otdtt frO tt^a^l sequential information* However, since tlie meac 

ordcttd Pair recall for the HK group (3^ 75) Ib coa^derably itsB t^au 

the single item ^me recall mean (7, 54)^ it is clear that for the HK 

individuals the *'pair unltB',' are inore complex thai^ the 'individual name 

■ ** 

units. ^* V 

^ (• . 

Experiment j 

: One of the ideas suggested in the introductory section was that 

the HK iniiividual ha:s a better knowledge of SAS sequences than the 
LiK individual* This notion leads to the hypothesis that iS a given situa* 
Hon ifi presented, the HK pe'rson should be able to generate inore 
events' that could follo;^ that situation and that the events generated , 
wotitld be more appr^riate with respect to the 5ubs£<|ueQt situations* 
These notions were tested in Experiment 5 by presenting a series of 
six ^tuations and as^cing HK ^nd LK individuals .what would be Ukely 
to occur next in each situation* Three nf the situations em^loryed 
^ were "open" and Uiree were "cldsed, " where "open" refers to sil^a^ 
tions that provided for a wider rang^ of predictions asd "closed" 
refers to situations th which the anticipated outcqmes wjpre expected 
to be nip^io specific* 

T^ethod ' . ^ 

Subjects * There were ^ individuals from Population Z who 

> ' ^ - 

serve^d in Experiment 3* . ^ 

Material^ ft a i <^^^^ n* A three** sentence description was wrLtteo 
for six (iifferent game situations* For examples "The pirates trail 
' the Brewers 1^0 in the bottom of the eighth* With nobody out, the 
Pirates have two fast runners on first and second base^ Their left^ 
handed hitting shoi^stop comes to bat* ". Descriptions varied with 
respect to the numl)^r of situational constraints (the innings the acore, 
etc. ), which reduced the numbe? of ^plausible outcomest "OpenV 
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sitaations htd >a?»eafttraiiiti, whiU "closed*' eituatlotid Uke th^ one ^ 
Above hftd 3-5 cot&atr&i&tfly ^ ^ 

BfrQgednrg* All Lndiyidualfl recieved a booklet containing de- 
■cr/ptiona of the same aiac game Mtuationi; Situationa 1, 4, aid 5 
were "open^ while 2, 3, and 6 were "cloied* " Participants were 
asked to read each situational descri^on and write as many possible 
, outcome* (things that conld happen on thfe next play^as they could think 
of--up to a Tnaximtim of 15. They were specifically Lntttructed to gen'* 
erite different outcomes and were told not to atate a narrative con- 
tinuatton* Everyone was given 20 minutes to complete the tas^ ^ 

> 

' Results; Experiment 3 ^ 

Scoring* Each outcome was placed in one of five categoriest 
H--high probability, appropriate^ L--low probability^ appropriate; 
M- -marginally appropriate; Nr-not appropriate; and C — a narrative 
> chain follondng one of the^bove reftponso types. Two investigators 
Scored 12 pf the 44 proto^U an^ had an InterrMer reliability ctfeffi- 
dent of * The data were iinalyzed in two different ways with 
respect t^ chaining responses! (a) counting each link in a narrative 
chiin fts.ione* '*C*' response* or (Jb) counting each chain as oiJe '^C" t^, 
response/ The two analyooe produced identical effects significance, 
so'only the results of the second method are. reported. 

Venn rosT>onses* The HK Individuals get^erated more outcomes 
per it^m (7* 19) than LK subjects (4.66), F (1,42} = 5.70, £ < .65, 
MSB = 24, 73, and more outcomes were generated for **o^^n*' (6. 30) 
than *'cloaed*< (5.5^) situations, F (1^42} = 9.62, £ < .01, MSE ^ 1.26. 
Although HK individuals appeared to differentiate ^'open'* from "closed" 
situations (7. 74, SD = 4.63 versus 6.64, SD = 4. 06).more than LK 
subjects (4.S6, SD :: 3. 79 versus 4. 52, SD ^ 3.69)* the Interaction 
was not significant^ F (lj^42) ? 2.3i, £ > .0^, MSB 1. 26. 
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Re^pop^e c&tef^ory* Of thbse respointfes that were geaftrated, 
the mean (untrAiiBfonned) percentage of. retfpoosea per'category for^ 
the HK 4nd LK groups i» •hewn in^Tftble^. As data clearly indi- 
cate, HK individiiatB produced a greater percentage of appropriate, 
high probability outcomea tban LK liidividuaUf F U*^^) = £ < «01i 

MSg = 72Z* 38. A greater percentage of bi^ probability reaponaea were 
given in "open'f^aituarion* (79. 9%) tiiatl in '*clofied" aituariona (74.9%), 
F (U42)r 10. 10, £ *01, MSE &4«60« The interaction wa9 not aig- ^ 
nificant, ^ < 1. Deapite -the failure to obtain a significant Interaction, 
howcrvexp the analyae« auppor^d the hypotheaia that HK indlviduala. 
would generate more outcotnea, but alao more plauaibte onea. ^ 
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Specific reaponaea and their commonality. The reaponaea given 
to Situation 2/ which were quoted in the ^^ateriala aec were placed 
into ^4 categorieaj cor^eaponding to apeciflc- playa (^^g* , aingl^, bunt, 
pitchout) mentioned in the reaponaea of the individuals. (The HK 
group waa uaed aa a "baseline" for deriving categories since It waa 
aaaumed that the^ were familiar with more typea'of playa than the LK 
g^oup. ) A final category t^'otherV) was created for If^^frequency 
reaponaea of LK indivkiuala that did not appear frequently' in HK proto- 
cola. Approximatety 19% of LK responses fell in thla category. \ 

Tbeae tabulations revealed aeveral interesting phenomena. 
Firati LK^responaaa repreaented only about .one,- half (16 o/ 34) of the 
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categories representeil by the HK grcmp* ^ Secbnd, despite the greater 
variety ^of reepone^^ ^otig the HK indlviduald, there was a high de- 
gree of commonality on responses of strategic, 'goal-related plays* 
For e x a m ple J among the HK'reaponses, ^there Fere IS double steals^ 
15 In^ts^ Tdrag bunts. and 10 hit-aad*rui> plays- Th« corresponding 
LK frequeii£^s were I, ISj^ O^ 'and 0* Finallj^ 45. 0% of HK responses 
repre%«t^ted plays designed to advance runners {bunt« hit-and^^run) or 
def«nsLv« plays to preve^ suchiadvances (^tchout, picko£f)« while 
only 12, S% of LK responses fell into these categories- The LK re- 
Bponses.tended to be of a general nature, such as '4]ie batter made an 
ont»" - . - . 



Discussito; Experiment 3 " ' 

The results of the present esCperimenf are in strong agreement 

with the rationale of the introductory s«^ctton« for they indicate that 

given a particular baseball si^atlon^ HK individuals are able to state 

* ■ * I 
a greater cumber ot possible subsequent events than LK individuals^ 

and a greater proportion of these events ^re appropriate and related 

^to the gainers goal structure* In addition, the HK uidividuals, while 

giving about twice as many different types of respoLses than tite LK 
* I 4 

individuals^ nevertheless show relatively su'bstantial agj|0«ment con- 
* coining pai^cular strategic plays* - t 



Experiment 4 ' , 

In this experiments we studied ^e recall ^ sequential Informa- 
tion in a modified memory^spao paradigm^. ^Based upon the rationale 
presented in thti introduction, we hypothesised that if a scenario ^ 
meaningful baseball material is presented, th^ HK individuals . should 
be able to recall the information more readily llian the LK Individuals* 
Howevef, if the baseball information is scramhled^ in the sense of not 
following the normal account of baseball episodes^ HK performance 
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^ahould deteriorate whereas LK performance should rexx^ln the» same* 
Finally! if informatiou Is presented that is not related to baseball* , 
there dhould be no difference itt performance of HK and LK individuals* 
To test the above notions^^ we us%d two within-subject variables* length 
of scenario and the nature of the information within the scenario* 

Methga 

^ . ' ^ ^ ^' ' 

Subjects* Forty-two subjects from Population I participated in 

'/this expftr^Jment* . <^ 

Design and procedure^ The ordered baseball passages consisted 
of 1>rie£. ftceaarios of baseball events as one would find them in an ac*^ 
co^t of a baseball game* ^In the scrambled basel>all pa^sages« base- 
ball scenarios were again presented* but the sentence presentation 
order within each scenario was random* The third condition consisted 
of accounts of visual sceifes of everyday ^events^ such^as a person cross- 
ing a street. Passage length was 1* 3* 5. 7. or 9 sentence©-, with an 
average sentence \ength 7« 13 words per sentence. 5D = 1*66* 

Each subject received two passages of each length in each of the 
three coo^^tions* Tfaus^ each person received 30 presentations. i*eTt 
5 lengths x 3 types x^2 passages per condition* The order of presenta- 
tion consisted of presenting one passage of each length in a random 
order within each block of five presentations* The three types and 
two passages of each type wejre varied randomly over the tri^ljblocks* 

The passages were presented on audiotape and the instructions 
stated that the subjects were to listen to each passage and that they 
would be asked to recall the passage information i|nmediately after 
Its presentation^ The time allotted for recall was 10 seconds for each' 
sentence in the passage, i*e** IQ-seconds for a one-sentence passage.f 
30 seconds for a three-sentence passage, etc* The recall was written* 
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scored in terms of gi^t- 
into three components that 



Percent correct recalL The data wer« 
unit recall, with e^ch s^tencj^ broken down 

essentially were the subject, verb, acid object., These scores were 
then converted to percentages^p ^ The two fiidings of g r eat esV interest 
are shown ui Figures S and 6« Figure S pr< aents the data for the slg- 
nUicant interactiop of Passage Type x Knowledge, F iZ,BO) = 24^ 3 1^ 
p < .001, MSE = . IIS. ' The HK group demonstrated si^niacantly \ 
greater recall for normally ordered baseball inforn;Latlotr, F {l,dO) = 
S3. 1^^ £ ^ .001, MSE = . 115, as^well as for scram1^6d baseball infor- 
mation,* F (1,60) = 14.94, p < *0\, MSE = .115. ^or visual scenes, 
LK subjects performed better, F'^{l,dO)= S.W, P < ^05, MSE = .IIS. 
Fl^re 6 presents data of the significant interaction of Passage Type x 
length X Knowledge, F (3,^320) = 4.'?1, £ < .001,"mSE = .047. As 
shown, the HKgroup yielded superlo'r recall at all sentence lengths 
for the normal sentence order.^ i 

Percent consecutive recall . Because we were interested in 
whether recalj^was more ordered Vi^r the HK individuals, the data 
'were tabulated as follows. Starting with the fijrst sentence of ^^ch 
scenario, die number at consecutive sentences (from .which at least 
one gist unit was recalled) was tabulated for each particlpaiat for each 
cdindlt^oin This number was then dlvi^sd by the to^l number of sen- . 
tences from which at least one gist unit was recalled by the individual 
in that condltton* . Thus, the^ score effectively glVes the percent ordered 
recall of the total amount recalled. Thejone-sent^nc^experlmental con 
dltion Was deleted from this analysis as ^as the scrambled presentation 



4 * 
In all analyses presented in ^Is paper involving percentages, the 

percents presented were calculated directly from the data a^tdie analy- 
ses were performed on the arc sin transformed percentages, unless 
otherwise noted. * ■ > ' 
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condition* The latter was omitted because of .^tmbtgufty in what should 
be considered ^ordered r'ecall £oV the scraipbled sentences. 



Tabl^ 4 presents the mean percent consecutive recfall tor th& 



, significant Knowledge x Passage Type interaction. £ (1/40) = 7. 14 
£ <.05, MSE = .l54. The results i!ndicate^that peVcent consecutive 
recall greater £or the HK g^o^P thap £ar the JLK group, Uit there 
was little dtlfe^ence in percent consecutive recall £or the yisual scene 
dat^ between the twa groups. 
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Table 5 present^^ the means for the signiQcant Length x Knowf- , 
edge interaction^ F (3. 120) = 4. 78^ £ ^ .01, MSg,^ , 106, the data 
indicate that althot^gh performance at't^e length of three was similar 
for the two g roups » "£G??^ were differences at longer lengths* -^'i^ber^. 
.was cc^nvergence at the length of n£he. The. Knowt edge' « T^e x Length 
interactiSn was not eigniXicaf t, F (3. 120) ^ h > • 05. MSE = . 093. 
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DiaCAiasloni Experiment 4 . * ' . 

. The dftta of Experiment 4 ftupp,ort the notion that performance of 
HK indlvid^iald ia sAiperior to that at LK individuals on immediate 
memory tasic* with th^ result obtained only for badebatl Infotmation,^ " 
and especially for normally sequenced baseball informatiom Vlth 
resj>ect to why the HK subjects tended to recall scrambled baseball 
information bj&tter than LK subjects* one possibllit%is that there 
have been sufficient cues iii the dcifambled material that ena^^d the 
HK individual to rebate adjacent sentences by pro%^ding meaningful 
relationships for the information otthe adjacent sentences. 



Since intuitively it may be M^fft^^ that the HK individuals could 

recall sentence sequences longer than nine sentences* the finding of a 

decrease in consecutive sentence recall at tlie length of nine sentences 

ior HK Individuals raises ac interesting question* One possible reason 

for this .finding is that at a given length an excessive memory load de.. 

velops (which probably would vary with specific contents)* and 'the HK 

individuals m?y effectively try'to recode the information into a more 

atfstract structure* Such recoding would bb expected to take place by 

♦ 

retaining only the most salient (with respect to the game's goal struct 
ture) aspects of the previotisly stated information and disregarding 
other information from th^ earlier sentences. A sf^cond possibility 
ip that at the time of output there^is considerable output interference 
taking place^so tha^ the Individual may not be able to retain the most ^ 
recently presented material (cf* Tulving> Arbuckle> 1966)* The 
present data do not provide for selection of either of these atternatiye^a 
or of ^ome ot^er explanation (such as implicitly weighting input Infor- 
mation for Importance and forgetting according to importance), but 
they do suggest^ the question of how I&ormation recalled immf^diately 
may b^ selectively ^retained over longer interval^* 

Taken a^ a whole, however,^^^^e suits of the present experi* 
ment provide strong support that,SHSl upon the ^structur^t mapping 
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noHon* HK individuals a.re able to recall seqtieBcea of ba«eball* 
related information better than LK indlyiduals^ ^ 

Experiment 5 

Thti rationale of the introductory eection Indlc^ated that 6rdered 
baseball information should be^better recalled by nk than by LK indi- 
vidualfl because differences in the knowledge of the and LK Indl-^ - 
vi4ualfl enable th«^HK person to map iniiut informati6n i^ore readily 
oi^y his/her memory structure^ Moreover* it wa^ hy^thesized that 
if baseball Information involving 9tandar<^ ^ame sequence sibber e pre- 
sented to the HK individual, and s/he subsequently tried to recall this 
information via a procedure in which soii^e of the information is useii 
for cueing purposes, the recall ci the HK individual should l^e greater 
than that of the LK individual because th< former would have under- , 
stood more readily^ho^ the inpt^ information is related* In other 
words* if A-B^C is a presented sequence of thxee sentences of ordered 
baseball inforthation* and at recall A and B are presented* the HK indi- 
vidual should be better able to recall C because s/he has pr<^es^ed 
A-B-C as an integrated ui^lt. The LK individual* however*^ not having 
encoded' A-B-C as aunit, because of not being able to relate A* B* and 

Cf wrltbe helped less than the HK individual by the c^^i^g procedure* 

.. ■ * - 

Fono^ng the above notation and defining C f s the target sen* [ 



tence'' subjects were V>^'esentedvwithA^"B-C* 1^-C* or ^^"^ Subsequently, 
thi^ first were aaked to recall t^e target sente'^ces and then were pre- 
sented wii^A-B or B, respectively* for the ^-&<-C and B*C pondltions* 
We could then assess wfi^ether cubing with the context sentences would 
produce relatively greater imjitovement over non-cued recall for the 
HK individuals than^'^or the^LK persons^ Finally^ a repognition test 
was giv,en« ' ; ' ' ^ , 
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Siabiqcts* The 36 kubjecta parjticipatin^ in this expe rime iit;v^ ere 
drdwn from Populatic^n U * ' . 

DesigD and procedure * A totaUof 34 tfore^ -sentence stories was 
constpfcted/ The laat ftenteiice each st^ry was, the tavget sentence^ 
atul it ^^icUtys appeared in capital lettetJ&* Eight of the target sentences 
twere pr^^eot^d without toy context sentences* eight tafget sentences 
were preceded by only the second s.entence of the story (one context 
8entenc*e)* and eL^ht larj;et sentences^were presented ^th the initial 
two aentence^ of the 6tory^(two context aentopces), Th^re were three 
count er't^atanc^d a^rangementa ic^ tbj^ .sentences so that each of the 24 
ta^^et Beii|encQ6 appeared equall^^en in the zj^ero-* one-* and two^ 
sentence conditions* The thr^e context conditions were p3»esented in 
a blocked Tan^om^oirder such that the^ei^irjc nth instance ot sero-. 
One-, two-pentgnce^ contexj^^^onditionfi^ were presented before the 
n + 1 instances The order of the three iiontext sentence conditions . * 
was randomised 1^ tfach block* ^ 

Pix±Lci|f3^^il were' test^^itjfji^oup ses^lond* Each person was * 
given a mate3f^a|s booklet wittr^SSnnbered pages and informed that 
stor^es'of Various, l^igths appfeared on ^ach pdge* The in^s tractions 
^pecilfLed that ijrhlle the entire st6ry was,to be read, particular atten- 
tlon should* biTAi van to^Jjbe sentences in capil^ letters because testing 
would sub ^e^^^tlyj take 9tace on ttiose "sentences. Reading time was 
controlled by ^ ^L|i^e.t££'atlnstruoted participants to turn tKe^boo^et 

.pagesr Pre seni^'^od^ time was ^t.a of eight seconds /sentence. 
Tlius, 'target^sentewoe| presented alohe were given 8 seconds, ^ne-cue 
stores Wer^.g»iven 16 seconds, and two-cue stories were presented 

' for Z4 seconds.' ^^ch individual had r«;^d all 24 stories, a letter 

ca^^Uji^dn task'w^ii|^iveh for three minutes^. 

* ^^Lth re spec^tf testing procedure, the first task was a free 
^ Vb" ■ ■ 

refill ta«k in whic9 we individuals W'bre giveA 10 minutes to xecall 



aTa mapy targel Wntencea a^s tbey*could« Next^ the appropriate sub* 
jectt-received two sheets of paper contaiBiiig eight ooe^sentence cues 
^T^^ eight ^o-sentence cues that were identical to those context eett^ 
tences. th^ had seen previously* They were given a total of 10 min- 
utes to recall the U corresponding targets, being Lnstiiicted to write 
them dow^ aflei' the appropriate context sentence (s)* 

After the cued itecall taek, eech individual wa« given a-^heet 
containing 24 pairs of sentences and s/he was asked to check the num^ 
ber of each P^ir that had previously been presented es e target sen* 
tence* The dlstractor sentences were baseball-content sentences td 
the sAme lei^h as the target semence* YTbile phonetically similar to 
the target sentences^ tile distractors differed in meaning. For exam- 
pte* ^one^tat^get sentence was: Batting slumps tend to be long for good 
and poor hitters alike* The corresponding dlstractQr sentence was; 
Batting stumps tend to belong to the category of e^^nt^ that no hitler 
likes* ' * 

Responses in the nt»n-cueB recall tasks were scored on & threje- 
point scale for each sentence* One^olnt each was given for eajch of 
three gist units, which YOtffSfy~correspOQide4'to subject, verb, and 
object const iruct ion* * 

ResuhsJ Hxperiment 5 4^ . *- 

Free_ recall* Figure 7 presents the recall probability fo^ the 
and LKgroups for the three context conditions^ Althouj^ the HK 
lildlviduats exhibited mucli better performance than the LK Individuals, 
F (1^ 30). V 10, n« £ < '01^ MSE = 2« 22, the most Interesting result *is 
\he significant interacH^n of KnC(^ledge x Number of Content Sentences 
F (2, 10) = 9. 92, p < . 001, MSE 148. As shown^^ LK moan recall 
of target sentences decrease(f a'^s a function of number of context'sen* 
tences at input* ^>^hereas HK recall Increased i^ith number of input 
c9ntext sentences. In other words, having tj^ context sentences 
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preeeot at iBput aided the HK subjects In |«iieratiiig the target sen- 
tences ^t recall even though the context sentences were not present 
at recall* whereas the presence of the context Sentences at in^mt 
reduced recall effectiveness fo^^th^/LK subjects* Finally, for zero 
context sentences at In^mt, free recall performance did not differ sig- 
nifltaotly for the HK and groups, F (1*60} = p -■> , D5# MSE = 

One interpretation of why the presence of context sentences dt 
Input facilitatbs^target sentence recaU is that the HK individi^l may 
generate a context sentence it recall, and* because the context sen« 
tence(8) ^d the target sentence are encoded as a ^nit, the subject is 
able tp/f^erate the target sentence from the context J9entence(s) s/he 
recalled* Mor«o^er, such an %!£Mct would be expected to increase 
with aa tpt^reas'tng number of cont^^xt s^tenceSr a result that was ob- 
tained* We, of course* not not Hnow the specific recall probability 
of a context sentence and the probability l^at a recall^ context sen- 
tence could evoke the target sentence, but our interpretation (i^e*, 
that for HK subjects the context sentence(sj and related target senv 

tence are encoded ^s a unit) suggesta that the Utter probability is 

- * 

reasonably substantial. 

<Jne interpretation of the LK tincued recall data is that process- 
's 

ing the qontext and target s_entences at Input consists of a tendency to 
store the sentence# as discrete units. The infonhation loadr there- 
fore/ is greater with conteictual sentenced* and/ since the LK indi- 
vidual )S-not as able as the HK person to encode the ^ntences as a 
unttr recall is affected detrimentally with the increasing informajtion 
present at Input. Thus, for LK Individuals, thirt is a possibility 
that at recall Jiome context sentences may have been generated, but 
this did not tend to lead to successful target recalli 

Finally, the^failure to obtain a significant difference between 
the HK a'nd LK groups with no context sentences at Inpnt, coupled 
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Mth the facilitaHve effects of context with HK individual*, -suggests 

that HK 'persons not use context more effectively tha& the LK ^ 

todmdualsj but perhaps even more impdrtantlyj ^he HK Lndividufls 

requite context to produce recall superior to that of the LK individuals* 

* , " ^ 

In other words, the advantage in recall for HK individuals rests upon 

their knowledge of inter- sentence relations^ a result consistent with 

th^lo Emulations presented earlier. , ^ ' ^ 

Ctied recall* Analyses performed on the cued recall data were , 
aimed at detennlning whether the HK individuals were helped more 
by cueing t^an the LK individuals^ The analyses yielded an affirma- 
tive answer* The i^easure employed was the (tmtransformed) percen- 
tage of targets for which cued recall was greater than free recall (per* 
cent of 16 target sentences for which more gist units were recalled in 
cued recall than in free recall}* The HK grou[f showed a significantly * 
greater increase In recall with cUeing (S4* 0%) than the LK group (Z9. 4%^, 
F 11,30} : 37.Z3i £ < *00U MSE - 484* S8* The d^ta then were aepa- 
rati^ij into t^ categories, when free recall was greater than 2ero and 
when it was zero, i« e* , no part of a target sentence was recalled. As 
one would expect, cueing produced a greater effect when nothing about 
a sentence had been recalled in free recalL F (1,30}* 94. 4S, p < * OOIf 
MSp ^ 681.48 (62* ^ versus Z0«6%), ^d the interaction of Knowledge 
and the none-versus-some-recaU variables is significant, F {1*30} = 
4>34, p £ ,0&. MSE = ^81* 48, Specifically, both the LK and HK : 
groups showed greater facilitation with cueing when no information ' 
* was recalled, but the facilitation was less in the LK group, IZ. 8% to 
^ 4f*0%, i£han in the HK group. Z8. 4% to 79. Thus, the analyses 
indicated that the HK Individuals were able to maJce more effective 
use of the context sentences when they served as cues, as originally 
hypothesised." 

Recogij^ition , The recognition data yielded essenti^lty no differ- 
ence in p&rfov^^nce between the HK and LK groups. The mean nijmber 

0 
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of targets rec<3goized (of 24) wis 23« 3 for the HK group and 23« 0 for 
the LK group. Although there ^re problems of interpretation for duch 
ceiltug effects, two rk&vom may nevertheless be suggested for this 
result* One is that the dlstractors were not sufficLeniLyu^tmilar 
the target sentences to obtain & significant number of Incorrect re-^ 
sppnses. p On the other haad, the poesLbility does exist that the HK 
and LK individuals may perform at approximately equivalent levels 
on baseball ' related recognition tasks* in which case the knowledge 
differeiices obtained in the retrieval tasks wo^d be taken to reflect 
access to stored information «tnd not storage of the information* 



Digcussioo: Experiment 5 * ■ 

The primajry result of Experiment 5 was the demonstration of 
strong context effects in both uncued and cued recall for the HK indi- 
viduals* Perhaps the most significant result ie that contextual infor- 
mation presented at input not only led to superior recall when the con- 
text sentences were presented as cuesj but the presence of contextual 
information ^t input ei^abled the HK individuals to generate more target 
sentences in the free i^call phase of the experiment. This result was 
Interpreted as indicating that the HK ihdLviduals were able to generate 
the target sentences because they ^y-ere able to relate the sentence 
sequence to their memory structure and encode the sentence sequence 
as a unit* On the other handj for the LK individuals the context and/ 
target sentences at inpnt were essentially discrete, and Lticreasing the 
number of sentences at input effectively Inc reased the memory load for 
these subjects. 

* Experiments 6 and 6a 

The previou^ experiments demonstrated that HK performance 
was superior to LK in a number nf task Situations « In Experiments^ 
and 6A, we were interested in whether the superiority of the HK subjects 
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Iq recall performajice wOrul^persLst In a more^&attiraU^tic setting* 
We presented a 'play-by-play account cif an itmjpg o£ 3 hypothetical 
baseball game and subsei^uently asked a number of questions retated 
to the account* Based upon the previous findi^s, we expected to 
find superior recall for the HK individuals, anxi our greater interest 
,was in the effect upon performance of particular variables that were 
manipulated within the piay-by-play account. 

Two typ^ea of material were presented in the play-by-play ac- 
count* termed baseball Information and color Information. As an 
example/ our play-by-play account began with ''the announcers intro- 
ducing thodtselves, the teams were then mentioned ^ th^ usual man- 
ner, and the National Anthem was announced* The singer was intro- 
duced, and the National Anthem ^as played^ A subsequent *'color'* 
question was, "Who saog the National Anthem?** Other col^r material 
included what a ptayer did is the off-season, who threw out the first 
ball/ etc* 

A second variable was frequency or repetition of information* 
From total set of statements in the account/ particular s,(ate- 
ments were made one/ two, or four times for both co|or and baseball 
material* We were interested in determining whether frequency would 
be of greater importance to LK individuals thad to HK individuals. 
The basis for this hypothesis was that since we assume that HK indi- 
viduals will acquire play-by-play by a structural mapping process, 
frequency may have relatively little effect* at least for baseball- 
relatedlCaa opposed to color) information* However, because the 
memory structure of the LK individuals is considereii to' be. less de- 
veloped and provid^less opportunity for structural mapping, frequency 
may have ^ relatively jreatei* effect than for HK individuals* 

A third variable waft the nature of the question^, whether factual 
or inferential* The nature of the inferential questions is described 
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and 6A« VTe expected that HK individuals would be mott likely to make 
appropriate i>tference« than LK uidLviduaU* 

^ ^ Fisallyt we conducted a^detayed recall teat in Experlmei^ 6A in 
order to determine whether HK Individuals^ we re superior not only In 
the iTnmedlate recall of baseball-related information* but also in the 
delayed recall of such informatioiXf given that Lt was correct at inome- 
diate recall* 



Method 

Subjects, Fo3^-twb individuals from Population 1 served in 
Experiment 6 and 42 individuals from Population Z'^in Experiment 6A« 



Procedures a;Wa materials * The subjects listened to a 45-minute, 
audiotapes * recorded play-by-play of a fictional baseball game betwee|i 
two fictional minor league teamsr the J^iquesne Dukes and the I'ox^ 
Chapel Chargers^, 

A cued recall procedure wa^ employed in which a question was 
asked that coniaLned information front one part of a sentence^ and the 
iolividuat was asked to recMl the information that had occurred in the 
other part of tke sentence. For example, during the play*by-play ac- 
count with the Chargers in the'^TLeldi the baseball statement ^^Steve 
r^tlow played centerfield for ^he Chargers" wae ibade. An example 
of a color statement is that Agnes Miller sang th^National Anthem« 
later, the following questions were askedi ''WHat position did Steve 
Farlow play?'S and VWho sang the National Antliem?'' 

The frequency variable represented, the member of times a fac- 
tualHita'^ement waB mentioned in dlfferez^'sentencesr 1* 2, or 4* For 
example* that Steve Farlow played ^enter£i<;ld was mentioned in four 
sentences, while Agpes Miller*s singing of the National Anthem was 
only mentioned in one* 
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t No attempt was made to cotuterba lance particular statements and 
their frequency of occurrence* A1j(Q, the spacing of repetitions was not 
systematic* There was a slight ten^^ncy f or ^repeated has et> all' state- 
ments to be more spaced than cotox^ statements due to our Interest in 
making the play-by-play account autfienLc^^ No repetitions occurred ^ 
adjacent ^sentences, however* 

The play-by-play account was recorded on a cassette tape record- 
er, Instructions on the beginning of the tape asked Individuals to listen 
carefully to the play-by-play account and prepare to answer questions 
about it^ The individuals, irun in groups^ were not permitted to talce^ilt 
notes. I 



After completion of the broadcast, taped instructions told the indU 
viduals to prepare for questioning* .Each person was given ^ blank sheet 
of paper* . ^e voice on the tape called out the number of each questLon^ 

read'the q^e'stit>n, and gave the individuals 30 seconds to answer before 

I 

announcing the ne^ question* There were five baseball and five color 
questions^-at each frequency. Participants ^re asked, to write dowJI the 
number civ each question and to answer it during the prescribed period* 
T£e quei^tions were preisented in blocked random order so that n ques- 
tions of ieach frequency content combination were asked prior to asking, 
the n -f ij^que sttons from any category. , 

Af^r the initial ^ei of 30 questions was presented, the Individuals 
were aske^ to answer 20 questions involving inferences* These ques^- 
tions wef^ also read at '30-second intervals on the tape^p The inference 
questions reconstructed some event in the broadcast and.a^ked the sub« 
ject how and why it came to occur* Ten inference questions were on 
baseball content and 10 were on color contents ^ 

^ In Experiment 6A, Experiment 6 wirii replicated with four changes* 
Flrstr the play-by-play account was modified by changing a Cew namesr 
making a few statements mor^ specific, and changing two questions* 
Seconds one-half^ the individuals iplSxperlment 6A heard a scrambled 
version of the game, which was formed by breal^lng the play-by-play 
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account i^to blocks ^-lO^entencea then ra^doinly reordering * ' 
tlib btocka as-^ell as randCfinly rearritaging seotences within the 
blocks* Third' in addition to the immediate test^ a second test con-« 
aifltinjf,t>f the same questions was gLv^ approximately 0D<^ weeic later* 
Tb'i^^qu^iTtLons were presented in adi££erent txzder* This was an im* 
portant addition becayse U eaa)>ted us to determine not only whether 
immediate recall was better tor HK than fos LK indLvIduaU/ but it also 
provided io^ determining whether forgetting was less for LK or perhaps 
equivalent for botl^HK and individuals* Finally, no Injference quea- 
tions were^sked in Experiment 6A« ' ' ' \ 

^ . \ - 

Results: Experiment i and \ j 

The results were highly con^atezit for the two experlm^ts with 
redpect to the common va^^ablefl^ Since Experiment 6A was more'^ , , 
refined, the results presente^re those of Experiment except '| 
where Indicated* 

HK versus LK* As expected^ the percent correct recall for the 

^HK group (44*3%) was dlg^icantly greater than tor the LK grouf^ 

(27*3%), F (1*36) = 27* b¥^'<^_<*001, ^SE = 1, 16, 

* 

Baseball versus coior contents* The pereent correct recall 
significaotly better for color contents (47, 2%) than baseball (24* 5%), 
F {i,36) = 49* 17, £ < ,001, MSE = *92. The interaction o£ knwyledgei 
and type of content was not slgni£lc^^« F (1,36) = K69* (HKt ^aae- ' 
ball - 34,4%, color - 54*3%; LKt iaieball - 14,6%, color - 40,0%*) 

0 ^ 

Frequency^ There was a significant effect of frequency^ 
F (2,72) = 51. li,jj.<.001, MSe' = -.63, with the mean recall of I, 
and 4 event frequencies ■ 22*4%, 28*5%, and 46* 9%/respectively* 
Frequency did not Interact with Knowledge, F'(2,7Z) = 2* 12, p >, 05, 
nor was'the Knowledge x^Plrequency x Color interaction significant, 
F (2,72) = U 13* ' ^ 
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formal versus acrambled informatiott* There was no difference 
in recall i^r normal and scrambled Information* F O^^^) = 1* £ > 
* OS, nor did this variable interact with JCnowledge, F (1.36) = 1.91, 

ImmftrtCtfi versus dela"ye<l recall, Afife now conslHer one of the ^ 
* most important questions asked by this 9tudyj nai^aelyj wfiethjer HK 
individuals not only acquire inforpnation better, but remember it better 
under conditions of delayed recall* The ove rail ^^ly sis of variance 
performed on the percent correct .response data Wvealed that ae ex- 
pected, immediate recall performance was supen&or to delayed recall, 
F (1,36) = 49. 17, £ < .01, MS5>= .92. The Knowledge x Retention 
Interval interaction was not significant* F 36) = 74, £ > . OS, 
MSB = • 92, nor :nrad thre Baseball \^ersu9 Color contents x Knowledge x 
tRelention Interval interaction, F < 1" Hbwever, theee analyses wW^e 
on the overall recall data, and tii;us did not yield a measure of correct 
delayed redall, given correct imfnediate recalL^ 

Figure 8 presents a tree diagr^ that provides the^ probability of 
immediate recall and the prpbabiUty of delayed recall, given that a par- 
ticular item was correct in iimn'ediat^ recall* The' data are broken down 
into the baseball and colof-^contents. The data analyzed were the per- 
cent corriict responses in delayed recall, given that the item was cor- 
rect in inlkhe^Ate recall. This analysis revealed that the HK grouj> 
yielded beUer delayed recall than the LK group, F (1,36) = 1^40, 
p < . 01, MSE = 1. 72* Furthermore, although the conditional proba- 
bility of^recall of color information was greater than that of baseball 
information, F (1,36) a 88.08, £ *).01, MSE = 1.07, the interaction 
of knowle4ge group and typ^ of consents was significant, F (1,36) = 
10.75, £ < .01, MSE = 1.07, with the H^T group showing relatively bet- 
ter delayed' recall than the LK group for the baseball -r^ated informa- 
tion as compl^red with the ct>lor iciformation. ^ 
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FlgMre S Trfe^gramtofi^mediate anc^day^d teci\] con jitions for and bK fjoups and color 

and baidjallin formation (Experiment ^A). 
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^ FinaU^T'.the more frequentl): information was presented, t{ie bet- 
ter the delayed recall* F (2,72) = 5. 59, £ < , 01, = L24. This 
finding 16 worth noting because it indicates that frequency had aa^ffect- 
upoik delayed recall for items of all frequencies that w&re recalled cor- 
rectly iimne4i^t« recall. The Knowledge x Frequency interaction 
an4 Knowledge x Frequency x Baseball versus C^cloxi interaction were 
bott nonsignificant, F < 1* \'^* * *^ ' ^ 
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InfeTenti^l Tn^ai^aation {Exper 

The percent <yt corfectly Rcalled •answers for inferential <quefi- 
^■tions'was $5.5% for the Hi( utdividuals and 56« 1% for ^e LK individuals*. 

Since the' information for all inferential statements that were tested had 

' ft ^ 

only a frequency of one, an arc ^io transformed analysis was performed* 
that compared the frequency of one recall data for non-inferential ^ues- 
tioirs and inferential recall data. This analysis revealed that inferen- 
tial qu^tions yielded greater correct recall {71* 0^} thai^factual ques- 
tions (36, 1%)^ F(j,4a)i= 235,2i; p <:0U USE - .039. The percent , 
recall was Factual* HK = 44* 5, LK = 27*6) Infeifenc^* HK = 85*8, 

LK = 56. 1. Thus, the advantage of HK condition is slightly better for 

■ r 

Inferentftl questions. ^ * . ' 

^ Analysis also revealed that although percent recall for the HK . ^ 
grou^ ^as approximatj&ly equal for baseball (66« 1%) and color li^orma- 
tlon (64*2^), the LK group" wes substax^tla 11^ better with respect to 
^olor information JBaseball: 35.0%, Colors 48.7%)* Hils interaction 
■ was significant, F (1* 40) = 9. 34» £ < * 01, mse = . 067. The^ two fac- 
tors* Knowledge and Contents, however* did not interact significantly 
with Owestion-Type, ,F'< 1, 

In intorpretlilg these data. It should be noted ft^^t the nature of. 
the inferentiaVi£f^rmatlon did not provide for determining whether coi^ 
rect a^ttirersWere due to prior knowledge* ^Ve. , knowledge of the 

m ' 
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>w individual bj&fore ht^t^g the play-by-play account or dut to making 
infereoce/aolely baaed upon information' of the play-by-play descrip- 



tion* 



t Piacttaaion* Experii»egtB 6 and pA 

The reBults.df Experin^ent 6 6A provided answers to a*nuin- 

« 

ber of questions* First of ah, the HK group showed better immediate 
recall than the hK grc^p# and the HK grou^lso showed better delayed 
recall with the data condiHobalized on correct imme^iiate recall* More- 
over, the delayed reftall effect was greater for baseball infomfsittom 

F 

These fesulte indicate that HK individuals thus hayjje greater accessHo 
long-term information# a reeult we attrib ute to th<e gretate r abilit y of 
the HK subjects to relate informatipn to their memory strji^cture in the 
manner outlined in the introduc^oni / ^ 

The relatively high level of color information recall watrants 
■ * V 

cjomment* Ccflor information w^s not really neutral ''control*' infa^a- 

tion sin^^ some «f it contained information about the plltyers, etc«'# 

eVen {^^gh the information was ge^nane to the game* We had 

thought of ufliag commercials ad control information^ bui opted for 

^ tJiiV typ^ of informatiODp feeling that it more accurately simulated 

play-by-play accounts. We ^vould attribute the relatively high level of 

recall of color tnfoYmatioQ to the uniqueness or novelty of such infor- 

mation in the baseball context* ^ ' ^ ^ 

While the frequency variable significantly influenced perfoHnanoe, 
^ete wa^litm differential'effect of frequency upon HK and LK per- 
formance* Similarly, the scrambled versus normal order had jittle 
effect in this studyi In one sense, these two negative results^are im-^ ' 
portant, (or in comparing HK and X^K groups, it sometimes is almost , 
, as Important to determine where differences do not'exist as itds to 
deterinine where they do exist, With respect to thfr lack of effects of 
scrambling the iftfofmation, th^ testing procedure ^ the present 



expeiriineiit may h^y4 mitigated ag^net obtaining such aii effects Ex.' 
periment& 6 and 6 A involved asking spCfj/tic questions^ ^nr^ the ques- 
tion and answer both derived from ^e sentence^ and fot within- 
''s^tence information^ scrambling may have little effect, In Experi^ 
ment 4, however, in vC^ich an effect of scrambling was obtai^ed^ . 
recaltwaB of the- infotT3ftation of consecutive. Sentences. * * ' 

■■. . . • \ , ' ^ • • : : 

Ceaeral Discuuicin * . 

• ' ■ ''j- ""^^ 

The'^i>r«sent results pro^Sed afTtrmative ^n^wer to ±he first ^ 

* queis^dn ol the introductory section^ tha^t of wbefher HK individuals 

actually ac<fuiite ne? detain -related information more readily than * ^ 

LK indivldc/Vl»* Moreover,"* the findings of EJ^eriment indicated 

tion more readily, but once Acquired^ they retained it , better than LK 
individuals^ I^urihermore^ in demonstrating such differencf^^ between r 
HK and LK individuals, the present research es^ends our knowledge of* / 
^pert and nq^rice performance di^ferfences4 W^ith the possible excepti<ni 
of Reitmanjl976) and of Lolftus and Loftus j[1974), previous research on 
dif^rences in the expe^ and novice focused primarily upon processings 
differences of p^cep^iul prO(nessLng (e^g^*. Chase Simon, 1973a) 
and not u|>dn information aqj^uisition^ is of more than passing, inter- 
est to note that the present pa^r ipay be« vtewed as an exte&sion of the 
previous work because^tH^ mechanlsi^s proposed in the present paper 
to account for the HK and LK acquisition differences ^re b^sed ^on 
perceptual processing concepts^ / v , v - 

' : ^ ^ ^ / * " * 

' ( Considering the secoinl^<jUestion of the* introcfudflon, that of tHe > 
processes underlying thd ac^H^ition differences, the present fornyla^ 
tion attril^tes such acquisition differences to a relatively iftraightfoT- , 
ward principle termed structural mappings Ba^cally^ this pr^ciple^ 
assets that the HK individual acquires d cm ^in^ related infoi^natio^n 
more readily tKan the LK individual t^cause the mrire highly developed 
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memoty structure of the HK iivlividtjial enables hiin/}i«r to '^ovide 

1 

more meaning" to the particular input infonnatioiu ,The view thus 
asmteea that we tend to acquire what we uBderstaod, aod the HK indl- 
. vidual understaitdfl more because h^s/her knowledge of concepts, 

higgler 'Ordered otructureBr ^it^ations, SAS sequencee, aod strategies 
^ is much g^reater t^ftn that cf the LK individual* 

^ ^ T he results of tl^ present experiments present a type gf con* 
verg^jig evidence for the'above'^position. The fin4hgp of Experiment 1 
^ 'support the zw>tron that there are differences in the nature cf baseball 
t concepts in tl^e HK add LK individuals. While the.expe^r^^ot only 
i^votved study of a l^inited set of basebail-f elided concepts, the data 

nevertheless ^gdlcA ted that the conceptaa l relationa (as A i^Sttr ed_bv 

■ MDS procedures)f are ^Hfferent for HK'and LK individuals and that HK 
, individuals are \n greater agreethent among themselves regarding 
conceptual r^latio^ than the LK individuals* These f^ndin^s a.re iit 
agreement witii the result showing that as a person learns the material 
of a given subject matter area, one*s,organization of the material more 
closely appraximatea. that' of the experf (Shavels6nr 1972). 

The results qf Es^eriment-^ supported the idea that domain- 

^related concepts are more differentiated in HK than in LK individuals, 

while the results of Experiment 3 supported the idea that HK indiv^uals 

should have a more extensive and more appropriate (in terma of goal 

structure) knowledge qf SAS sequences* ,An issife raUpd in £xperi. 

^meht 3 is ^at since"the rather lopsely defined "Open*> ^d '*Closed>' 

^^rlable yi^tded'sig'niitt^t effect*,* ^ fa'ctpr that may be important to 

ac^isiti^n is\tf{e extent to^which a given Wput restricts the posaible . 

, . range of subsequent events* Indeed, a question for future considera^ 

.tion involves tbow HK acquisition can be influenced by the HK individual's 

\*" ^. * ' ■* ' i' 

greater knowi^dge of what >comea n'laxt in any situatiop«^ ,DoeSp for exam- 

1 • - * I' 
txle, an HK fierfOfi reipember an unexpected or ^n^ expected eVent.bet- 

ter? One'.could argue the ca*,c either way, i.*te* * ea«ier mapping ver* 

■* , * * * 

'^us aty:^^e of nOv'elJy effect. * , 



55 



59 



The results of Experinients 4p^S, and 6 point to wh&t perhaps is 
the strongest effect obtamed ia the series of experiment^: The HK 
individuals are able to utiliase context niucbmore than the LK.indi- 
viduals. Within the presents frameworks this result is attributed to 
the fact th^t because HK individuals have a more developed knowledge 
oTSAS sequences, tlfey are more readily ahle to map the sequential 
information onto their mem^^ etrticture* Of particular note is ^e 
result of £xE>^r£mj&nt 5 which if^icates that one reason why HK recall 

is generally superior to LK recall is because the HK individual is able 

f 

to\use the context at input to generate subsequent recall. This result 

« 

has two fmpU^ations of note* Firfft* it suggests that mcfre knowledge- 
able individuals have better ''memories^" at least in part^ because 
they are better able toygenerate response* by xistQg other. information 
they know for cueing purpose** Seconds the results at 1 p as'^-aiseHSe 



question of the extent to^^hic^ individaala, and HK individuals in^pax- 
ticulart furnish their own context at input implicitty by bringing to bear 
son^thti^ they ki^ow to the input situation. Obviously, it is <Iiiflcult to 
demonstrate such implicit occurrence of inft^mation* 

Taken as a whole, the expeHments provide evidence for the formu 
lation presented earlier^ and although at this ^tage of development the 
framework is* of necessity^ quite general^ the experimental findings 
nevertheless are supportive of the framework and, in particular, the- 
results unde^cor^ the importance of one*s 3cnowledg^ of conceptual 
retation^^ acquiring domain-related information^ ^ 

The present formulation be^s an intere sting, relation'to the 
dcptha^of -processing concept (e.g^, Craik It Lockhart, 1972). Not 
only could one argue that HK individuals process information more 
deeply than LK individuals, but one could alftp use the present fotmu- 
lation to help provide an interpretation of *'depth«^*' In particular, the 
HK individual may be presumed to proceed input information at a 
greater "depth*' because the infor/nation is processed.in tetme^j>t a 
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moTt highly di£ferenHat«d fnemory structure (cS* LockMrf, Crail;, 
Jacoby, 1976)* Kloreover; Uii« iitterpretation relates "depth" to dif- 
ferencee of semajitic processing tn HK and X^K lodlvaduaU and not to 
Instructional conditions such a fi^ instructions to process semantically ~ 
or phonolo^tcally* N 

The present formulation also helps to provide for the develop* {" 
ment of schema theory (cf* Anderson, Spiro, & Montague, 1977)* ^ In 
particular^ while the principle of structural mapping may be viewed as 
mapping Lcifonnation onto a schema, the more Important consideration 
is that the occurrence of.achema'inatantiation or activation according 
to the present view Le taken to be a perceptual matching process in 
which the pa^^^meters of the InpCit information are fittejjjjusxiflting^— 



schema* Moreoveri this view has the Lateresting implication that 
since the schema are asexmied to be mor^ highly differentiated Ld the 
HK than in the LK ladiv^dual, the HK Individual may often need more 
parj^eters to identify a particular sci^ema than the IK individual. In 
other words, to 'Hindertftand" input information, the HK individuals 
often need to process more facets of that information than the LK indi- 
vidual; the LK individual is able to '^undeV stand'* information athia/her 
levelV having relatively few facets of the Information availably* 

With i^espect to the third question posed in the introduction, that 

of the relation of th^resent work to acquisition and transfer theoiy, 

th« present findings have a^ number of lilipli cat ions. First, this rese^fch 

suggests that; in a more, that) trivial sense, one- cannot separate the 

process of*,aequisition and the propess of transfer* This point has been 

made before {e*g* , ^Ferguson* 1954, 1956j Vose, Note 1), but the pree* 

*\ * * 

ent results underscore quite clearly that the amoxmt «^ ^Ype of infor* 

motion an individual acquires in a^iven knowledge domain i^ a function 

of what s/he already has learned, and that, by definition, is transfer* 

Furthermore, since' the HK and LK individuals tended to perform simi- 

larV with materials that wore Hot baseball -related, the difference in 



HK LK acquiflitioQ m&y be attributed to the di£teren(^pd in the knowl- 
edge of domain* related information and act to^ differences in ''intelll-* 

f Ml 

gence"' or some other factor. ' * 

A queatioQ raiaed by the present finding^ isw of course, to what ' 
extent knowledge of one domain facilitates the acquisition >of ini'orma* 
tlon i>i aoothei^-doijnain. While the present research did not address 
thL^ is^ue^^^e answer offered by tht present framework is that trans* 
fcjr will occur to'the extent that the memory structure developed in one 
domain contains coifceptual relations employed, Ip the second ^omaini 
But perhaps even more imf^ortant^ the present foi{!(^ulation suggests 
that^e^nore one kilows in one knowledge doxnaint i, e. , the more highly 
developed and ^differentiated the knowledge structiire^ the more Ukely 
i t ts that jgput inform'ation from another domain^oay be mapped onto _ 
the existing memory stfucturo and thus facilitate acquisition. Jn othsr 
word St tr^sfer from a given domain to a new. domain is more likhly'to^ 
occ^7 when one's 4Siowledge of the g^^en donlain is qui|e substalitiaU 

An instructional implication of t^e present work l6e* learn* 

ing pTocesslfor.a given subject-mafter domain sltputd^StlDi^lop an under- 
standing of the basic concepts a^d relationships of the given subject* 
matter domain, Wl^ile^tbis assertion may appear to be obvioust it car^ 
ries with* it implications that are important* In particular, it suggests 
that if a person is able to tecaU facts La a given subject-matter domain* 
a/he may not necessarily have the knowlecige structure important for 

it 

acquiring new domain-* related information* Instead, the individual may 
bb much like the LK individuals of E^cporlment 5, able to recall a num* 
ber of specific propositions^ but having trouble in recall when they 
were unable ito relate the . jlnf ormation contained in a number of consecu- 
tive propositions! ThuSt implication for instructi<^h is rather clear*-* 
for individuals to acquire new domain related Information, it is impor-* 
tant that the basic concepts be understood and that higher -ordered 

i 

Structures be developed that indicate how concepts are grouped and 
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interrelated' Parenthetically* one may note that multiple -choice 
teet&t unlede carefuUy constructed* tend to peoduce acquisition habita 
that are in opposition to this conclusion* ' , 

Another issue requiring <^on5 ideration is the extent to which the 
present framework and findings generalize to other domains knowl- 
edge* While this question 'u^learly empirtcaUwe would^ar^ue that 
the present woekis reasonably representatti^^B^st domains & 
kno^^tfdge have' conceptual structures not unuEethat ^stulated for 
b&$eball; there are basic concepts, there are relations among concepts* 

, there often a^e^bmponc^s to tbf liigh'er-or<3ered concepts^ and con- 
ceptual structures arc related in a. temporaUlikt? manner, e«g« , "U, 
then" statements are orobabl y fftwrnQn ^n_^j nfta t d oma ^nti o f I r n n rwl ^^ 
edge« Thus* to political science, for e»:ample, the more knowledge* 
abie p^i^^^llwould be expected to have a som^hat different concept of 
an election than the less knowledgeable perfoo* Moreover/ recent 
research being conducted ^n specific knowledge domainsj, etg<t geome- 

* try (Cree*no* 1976> and physics (Larkin t Reif* 1976; Shavelson. 1972), 
en^phastzes relational structures in a manner* similar to the present 
fotmul^atlon* Thus, while baseball no doubt has it? share of unique 
characteristics^ as doi^s^ any othe^ domain, we would-^ggest that the 
present formulation is nevertheless applicable to other Knowledge do- 
mains and that the findings reported iD the present paper^could also be 
obtain^d^a analogous experiments conducted in such domains* 

We want to acknowledge the fact that the present paper* for the 
most part, involved the problem of the ^acquisition of domain -related 
Information, and the framework d(^v«^oped referred to postiilated dif- 
ferences in^the HI^ and LK individuals as such di££er<^nces may influ- % 
ence acquisition^. Exceprfor a few comipents on acquisition and trans- 
fer, ^^-did not deal with the problem o£ how domain-related memory 
'structures develop in the fi^st place^ nor did we deal ^th how the LK 
person may become an,*HK person* and ^e did not consider what the 
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most effective way0 of training may bejtbat would ejxable^the LK l^dL- 
vidaal to become an HK iodivi^ualnp These issues are clearly quite 
iihportaat aad require future attention. 

FLnatty. we want to indicate that our HK participants were high- 
knowledge in the sense of knowledge of the game; they were not ne'ces- 

- 

warily high - knowledge in the sense of participation* This form of hlgb 

knowledge thus differs from the Chase and Smon {1973a, 1973b) and 

ft 

Rettmsn (1973) descriptions of high knowledge ia that^he latter were 
kao^led^able with respect to participation and, in all likelihood, vnth 
respect to knowledge of the game. ' 'i 
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